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ADVERTISEMENT. 



ABOVE thirty years ago the late Eari, Stanhope 
honoured me with a requeft to draw up an account 
of the Life and Writings of the late Dr. Simson, of Glaigow, 
which might be published in the new edition of the Bi agraphia 
Britannic*. The flow progress of that great work left me 
much at liberty as to the time of preparing an article which 
could appear only near the end of it ; and for a number ot 
years having been occupied by engagements of a different 
kind, I was m fome meafure compelled to poftpone the 
execution of my undertaking, much longer than I wifhed 
to have done. 

As there fs not a* prefent any near profpe& of the com- 
pletion of the Biograpkia, I could not properly, at my time 
of life, defer any longer embracing the opportunity afforded 
me of paying this fmall tribute of refpect to the memory of 
that eminent man, by whofe friendship and in ft ruction I 
was honoured during fome of the laft years of his life, I 
thought it my duty therefore, though the undertaking was ftill 



vi ADVERTISEMENT. 

liable to interruptions from other concerns, to collect the 
neceflary materials, and to arrange them for a feparate pub- 
lication. 

With refpect to the incidents of Dr. Simson's life, particu- 
larly thofe of the early part of it, I obtained fatisfadory 
information from a fhort narrative drawn up by the Doctor's 
colleague and particular friend the late Mr. Clow, which, 
from the intimacy fubfifting between them for many years, 
may be considered as authentic and accurate. From feveral 
gentlemen who had been in the fame College with Dodlor 
Sim son other circumftances have been communicated, and 
even from my own acquaintance with him, though only for 
a few years, fome interesting particulars came within the reach 
of my own observation. 

With regard to Doctor Simson's Scientific purfuits, there 
are abundant materials of information in his Works which 
have been publiihed, and particularly in his learned Prefaces 
and Notes which accompany them. Some circumftances, alfo, 
have been collected from his unpublished MS. papers, and 
from the fmall remains of his Correfpondence. It is much 
to be regretted that the greater part of his Mathematical 
Correfpondence, which appears to have been very extenfive 
during a great part of his long life, had been either loft or 
deftroyed in his own time. Some interesting fragments of 
it, however, were found among his papers ; and a feries of 
his letters to that eminent mathematician the late Earl 
Stanhope, from 1750 to 1758, was in the nioft liberal 
and obliging manner communicated by the prefent Earl ; 
and from them fome curious notices of Dr. Simson's ftudies 
have been extracted. 
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ADVERTISEMENT. vii 

Some hiftory and explanation of the ancient geometrical 
Analyfis, almoft neceflarily, forms a part of an account of the 
literary life of Dr. Simson, by whom that Analyfis has been 
completely reftored and illuftrated. The Mathematical Collec- 
tions of Pappus, in which is contained nearly every thing 
that is known from the Ancients of that celebrated inftrument 
of inveftigation, which they employed fo fuccefsfully in their 
geometrical inquiries, from the Doctor's early partiality for 
that branch of fcience, naturally became an object of his 
particular ftudy. Some account therefore of that work, and 
of Dr. Simson's commentaries on it, is requifite for giving 
a juft view of his geometrical labours, and for eft im a ting their 
importance to, what is fo much wanted, a corrected edition of 
that valuable Author. Even with the rifk of feveral repetitions, 
it has appeared convenient to detach from the Memoir the 
particular account of Pappus, and fome explanations of the 
ancient Analyfis connected with it, and to annex them as an 
Appendix. Thefe details, though uninterefting to many readers, 
may be acceptable to others; and my object in preparing them 
will be attained, if they can fave fome trouble to thofe who 
at any future time may undertake a new edition of the Mathe- 
matical Collections. Two fhort paflages of Pappus, concerning 
the ancient claflifi cation of geometrical lines, are added in a 
fecond appendix, in the original language, with Com man* 
dine's verfion of them. 

To thefe is fubjoined Dr. Simson's translation of the 
defcription of the Porifms of Euclid, in the Preface to the 
feventh book of Pappus ; in which arc fome material im- 
provements of the former tranflations. 

August , 1812. 
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SECTION I. 



General Account of Dr. Simson's Life. 




iT^OCTOR ROBERT S1MSON, late Profeffor of 
Mathematics in the Uni verity of Glafgow, was the 
ckteftfoin *>f John Simson, of Kirktophill in Ayrshire, and was 
bdrlnoii the fourteenth of 0<5lober 1687, O. S. Being defigned 
by his. father, for Itye Church, after having got the ufual fchool 
education; he was fent to the Univerfity of Glafgow, where 
he was diftinguifhed by his proficiency in claflical learning, 
and in the fciences. 

At this time, from temporary circumftances, it happened, 
that no Mathematical Lectures were given in the College; hut 
young Simson's inquifitive mind, from fome fortunate inci- 
dent, having been directed to Geometry, he foon perceived 
the study of that fcience to be congenial to his tafte and 
capacity. This tafte however, from an apprehenfion that it 
might obstruct his application to fubje&s more connected with 
the ftudy of theology, was anxioufly difcouraged by his father, 
though it would feem, with little effe6t. 

Having procured a copy of Euclid's Elements, with the 
aid only of a few preliminary explanations from fome mote 
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advanced ftudents, he entered on the ftudy of that oldeft 
and bed introduction to Mathematics. In a fhort time he 
read and underftood the fir ft fix with the eleventh and 
twelfth books ; and being delighted with the (implicity of 
language and accuracy of reafoning in Euclid, notwith- 
ftanding the difcouragements he met with, he persevered in 
his Mathematical purfuits;* and by his progrefs in the more 
difficult branches he laid the foundation of his future eminence. 
But though the bent of his inclination for thefe pursuits was 
ftrong, he did not negleft the other fciences then taught in 
the College ; and in proceeding through the regular courfe of 
academical ftudy he acquired the principles of that 
variety of knowledge, which he retained through life, and 
which contributed much to the eftimation of his conversa- 
tion and manners in fociety. His chief attention, however, 
was directed to his favourite fcience; and his reputation as a 
mathematician in a few years became fo high, and his general 
character fo much refpe<?ted, that in 1710, when he was only 
twenty-two years of age, the Members of the College, without 
any felicitation on his part, made him an offer of the Mathe- 
matical Chair, in which a vacancy was in a fhort time expected 
to take place. From his natural modefty, however, he felt 
much relu&ance, at fo early an age, to advance abruptly from 
the fituation of a Student to that of a Profeflbr in the fame 
College ; and therefore he folicited permiffion to fpend one 
year at lead in London, where, befides other obvious advan- 
tages, he might have opportunities of becoming acquainted 

* In fome of his early MS. volumes dill preferred, are notices of the books he bad 
been reading, and of which he had been making abftradts. In one of thefe, dated in 
1705, (then in his eighteenth year,} are mentioned Oughtrbd's Clavis, Baph son's 
Tra&s, Jon es's Synopfis, Kersey's Algebia, and feveral others. 
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ROBERT SIMSON, M. D. 3 

with fome of the eminent mathematicians of England, who were 
then the mod diftinguilhed in Europe. In this proper requeft 
he was readily indulged ; and without delay he proceeded to 
London, where he remained about a year, diligently em- 
ployed in the improvement of his mathematical knowledge. 

This journey turned out very favourable to his views; and he 
had much fatisfa&ion in the acquaintance of fome rcfpeftable 
mathematicians, particularly of Mr. Jones, Mr. Caswell, 
and Mr. Ditton. With the latter, indeed, who was then 
Mathematical Mafter of ChriftVHofpital, and well eftcemed 
for his learning, he was more particularly connected; but from 
all of them he had opportunities of receiving information 
refpe&ing the progrefs of the fcience, both in England 
and on the continent of Europe. When the vacancy in the 
Profeflbrfhip of Mathematics at Glafgow did occur in the fol- 
lowing year, the University, while Mr. Simson was ftill in 
London, appointed him to fill it; and the Minute of Ele&ion, 
which is dated March 11th, 1711, concluded with this very 
proper condition: " That they will admit the faid Mr. Robert 
" Simson, providing always, that he give fatisfa&ory proof of 
" his fkill in mathematics previous to his ad million." He 
returned to Glafgow before the enfuing feffion of the College, 
and having gone through the form of a trial, by refolving a 
geometrical problem propofed to him, and alfo by giving " a 
fatisfa&ory fpecimen of his fkill in Mathematics,, and dex- 
terity in teaching Geometry and Algebra;" having produced 
alfo refpe&able certificates of his knowledge of the fcience 
from Mr. Caswell, and others, he was duly admitted Pro- 
feflbr of Mathematics, on the 20th. of November of that yean 

B 2 






I.J »■ ■""» 



4 LIFE AND WRITINGS OF 

Mr. Simson immediately after bis admifllon entered on 
the duties of his office, and his firft occupation neceflarily was 
the arrangement of a proper courfe of inftrudion for the 
ftudents who attended his leftures, in two diftinlt clafles. He 
prepared elementary {ketches of fome branches in which there 
were not fuitable treatifes in general ufe. Among his papers 
one of thefe ftill remains, atranflation of the three firft books of 
L'Hospital's Conic Sections, in which geometrical demon- 
ftrations are fubftituted for the algebraical of the original, 
according to Mr. Simson's early tafte on this fubje<5t. There 
remain alfo fome traces of his collections of Problems from 
Huyghens, Gregory, and others, in optics and aftronomy, 
for the ufe of his fcholars; and it appears likewife that foon 
after his admifllon, he had given fome public Lectures on the 
Hiftory of Mathematics, before the whole Univerfity, of 
which feveral happen to be preferved, and are proofs of the 
extent and accuracy of his learning at the early period of life 
when they were delivered. 

Both from a fenfe of duty and from inclination, he now 
directed the whole of his attention to the ftudy of mathematics ; 
and though he had a decided preference for geometry, which 
continued through life, yet he did not devote himfelf to it, 
to the exclusion of the other branches of mathematical fcience; 
and in the progrefs of this Memoir it will appear that he was 
well acquainted with the modern analysis, particularly as it flood 
in the early part of his time. From 1711, he continued near 
fifty years to teach mathematics to two feparate clafles, at 
different hours, five days in the week, during a continued 
feffion (or term) of feven months; beiides giving occafional 
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ROBERT SIMSON, M. D. 5 

inftru6Hon which he was ever ready to communicate to thofe 
fiudenls, who wifhed for more particular explanations of his 
lectures, or to make further progrefs in the ftudy of mathe- 
matics. Though the duties of a profeflbr foon became 
familiar and eafy to him, yet they occupied a confiderable 
portion of his time, and divided it, fo as often to interrupt the 
courfe of his private ftudies. 

His manner of teaching was uncommonly clear, and engaging 
to young people; and mod of his fcholars retained through life 
an affe&ion and reverence for the Profeflbr. The College of 
Glafgow in his time was in great repute both at home and 
abroad, to which Dr. Hutchbson, Dr. Moor, Mr. Adam 
Smith, and himfelf, much contributed. The refort of Undents 
was great, and almoft all of them attended Dr. Simson's 
ledures. The knowledge of the elementary branches of 
mathematics, and of the mod ufeful applications of them, 
were thence much diffufed in the College, and fome tafte alfo 
for the ftudy of the higher branches was excited ; but the early 
age of the greater number of the ftudenls, their fhort residence 
in College, and the neceflary appropriation of a confiderable 
portion of their time to other fciences, feldom admitted of that 
long and nearly exclufive cultivation of one particular fcience, 
by which alone, efpecially in mathematics, eminence ufually 
can be attained. Among Mr. Simson's fcholars, however, 
feveral rofe to diftin&ion as mathematicians. Dr. Matthew 
Stewart, who alone has applied the geometrical method 
of reafoning to the moft complex phyfical inveftigations, 
by univerfal acknowledgement, is to be named the firft. Mr. 
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Williamson,* a favourite pupil, from whom he had great 
expectations, died very young. Dr. James Moor, Greek 
Profeflbr atGlafgow, and Profeflbr Rpbison,+ of Edinburgh, 
were all well known as mathematicians of fuperior abilities* 
and attainments. 

In the year 1758, Dr. Simson, being then feventy-one years 
of age, found it neceflary to employ an affiftant in teaching; and 
in 1761, on his recommendation, the Rev, Dr. Williamson 
was appointed his afliftant and fucceflbr. 

The rcfignation of Dr # Simson prefented an opportunity to 
the Principal and Profeflbrs of recording in their minutes the 
affection which they felt for the Pciftor, and their high 
admiration of his genius. A long paper for this purpofe was 
drawn up by his colleagues, and it is expreffed with all the 
warmth of attachment and refpeft, which it was natural for 
them to entertain for the father of the College, from whom 
the Univerfity had derived fo much honour. Several of them 
had been his pupils, and all had lived with him in habits of 
friendftiip from the time of their becoming members of the 
Society. It is introduced in the following manner: 

The Univerfity Meeting do hereby gratefully, unanimoufly, 
and warmly exprefs to Dr. Simson their mod cordial thanks 






* Mr. Williamson, afterwards the Her. Dr. Williamson, Chaplain to the 
Britifh Fa&ory at Lifbon, in which ftation he died. 

f In the third and fourth editions of the Encyclopedia Britannica (in the article 
Simson R.) is a {ketch of Dr. Sim son's life, which is known to be from the pen of 
Profeflbr Rob i sow, of Edinburgh; and though, from fome accidents not now to be 
afcertained, there are fome errors in dates, and in fome fmall circumftances of the 
narrative, yet it bears the chara&er of the difiinguiflied ability and knowledge of 
the writer. 
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u for his lotig f faithful* and eminent fervices to the Univerfity, 
" in the courfe of fifty years; during which very uncommon 
" period, he has with univerfai applaufe, been Profeffbr of 
" Mathematics here ; to the great honour of this Univerfity, 
" as well as to his own high reputation, which will laft as long 
" as united elegance and fcience are admired among mankind." 
It proceeds to mention generally fome of his moft diftin- 
guifhed inventions, juftly ftating that he was the firft, in 
modern titties, who fully underftood and explained the ancient 
analytical geomdtry ; that he had already reftored, with fupe- 
rior accuracy and elegance, fome of the moft valuable works 
of the ancient geometers, which forages had been loft; and 
that he purpofedto employ the remaining lcifure of his life, in 
compleating and publifhing others, not lefs neceffary for the 
full illustration of the nature and ufe of the ancient analysis: 
" for the accomplifhment of which valuable delign, (the 
Minute concludes,) " of fo much importance to the advance- 
ment of true fcience, the University Meeting do wiih and 
pray that he may long enjoy the blefling of a vigorous old 
age; and they intreat Dr. Simson to be entirely allured, 
that they will at all times heartily embrace every opportu- 
" nity of teftifying to him their gratitude, their affedtion, 
" efteem, and veneration." 

During the remaining ten years of his life, he enjoyed a 
pretty equal ftate of good health; and continued to occupy 
himfelf in correcting and arranging fome of his mathematical 
papers, and occafionally for amufement, in the folution of 
problems, and demonftration of theorems, which occurred from 
his own ftudies, or from the fuggeftions of others. His con- 
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verfation on mathematical and other fubjeds continued to be 
clear and accurate, yet he had fome ftrong impreflions of the 
decline of his memory, of which he frequently complained ; and 
this probably protra6ted, and finally prevented his undertaking 
the publication of fome of his works, which were in fo advanced 
a date, that with little trouble they might have been com- 
pleated for the prefs.* His only publication, however, after the 
rcfignation of his office, was a new and improved edition of the 
Data of Euclid, which in 1762 was annexed to the fecond and 
Corre&cd edition of the Elements* But from that period, 
though much folicited to bring forward fome of his other 
works on the ancient geometry, though he knew well how 
much it was defired, and though he was fully apprized of the 
univerfal curiofity excited refpe6ting his difcovery and illuftra- 
tion of thePorifms of Euclid, he refilled every importunity on 
the fubje6i.-f- 

* The following extracts from Dr. Simson's Letters to the Writer of this Memoir 
mention the imprefiion he had of the decline of his memory : 

In a letter dated February 11th, 1766.——" As to the publishing any thing on the 
•* ancient geometry, give nobody any hopes of my doing it. You know my inability 
" to do any thing that requires fo much thought and application as that would do; 

and if it be not by your afliftance in preparing them for the prefs, and in taking 

care of the printing, I have fcarce any hopes of doing any thing that way, though I 
•* much defire it." And in another letter of March 7th, 1767, he fays, « I wifh you 
" had not mentioned any thing that might give expectation of the Porifms from me, as 
" it is very doubtful whether I (hall be able to publim any thing either about them, 
" or any other geometrical fubjeft; my memory, and confequently any other ability 

for fuch things, being fo greatly decayed. However, your kind offer of afliftance 

will make me give out fome figures to be cut, though I believe they cannot be 
" ready againft the time you propofe to be here." 

I {hall have afterwards occafion to mention the imprefiion of a decline of memory 
which Dr. Simson feems to have felt many years before. 

+ Sometimes he feems to have entertained ferious thoughts of publifhing the moft 
important of his remaining works, the Se&io Determinata, and the Porifms; and in 
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' A life like Dr. Simson's, purely academical and perfectly 
uniform, rarely contains occurrences, the recording of which 
could be either interefting or ufeful. But his mathematical 
labours and inventions form the important part of his life, and 
fupply the beft illuftration of his character ; and with refpeft 
to them, there are abundant materials of information in hi* 
printed works; and fome circumftances alfo may be gathered 
from a number of MS* papers which he left ; and which, by 
the direction of his executor, are deposited in the Library of 
the College of Glafgow** It is to be regretted, that of the 
extensive correspondence which he carried on through life 
with many diftinguiihed Mathematicians, a fmail portion only 
is prefer ved. The greater part of it had been loft or deftroyed 
in his own time; fe that in 1751, when he was defirous of 
reviewing fome of his early letters to Dr. Jurin on a parti- 
cular fubjeft, he obtained a copy, probably from the archives 
of the Royal Society, of which Dr. Jurin at the # time of the 



one of ills MS. books, of which the earlteft date is of 1762, there is the following 
notice. " The title-page, if the book to which it belongs come to be printed, may 
" be thus: 

" Apollohu Paaomx 
" De Se&ione Determinate Libri duo, 
" Reffituti." 
" Quibus adje&a funt aon pauca Porifmata; inter quae fcabenturquxdam Euclid is* 

u quibus Dodrina Porifmatum explicata ct reftituta eft.' 



t» 



* By the liberal favour of the Principal and Profeflbrs, the Writer of this 
Memoir has had every accommodation for coofulting thefe Papers, and alfo the very 
valuable Mathematical Library which Dn St mson bequeathed to the University. 
He has received alfo from them fome material communications refpe&ing their dif- 
tinguiihed Colleague; and he is particularly obliged to Profeflbrs Jardins* Youvo, 
and Mixlaa, for procuring ufeful information, and aiding his refeaiches. 

C 
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edrrefpondence (1723) was feqretarjr. Through Dr. Jurin 
be had fome intercourse with Dr. Halle y ; anjd both at that 
time, and afterwards^ he had freqweat/:qrrefpondence with Mr. 
Maclaurin, with Mr. James Stirling, Dr. James Moor, 
Mr. Williamson of Iviflxm, and more particularly with the 
Rev. Dr. Matthew Stewart; of which there are fome 
Notices in his printed wprks, aiad pf which alfo there are fome 
remains among -his unpubli/hcd papers. ]n the letter part of 
his life) his mathematical oorrefpondence wq$ chiefly with that 
cminentGeometer the late Earl Stanhope,* and with Qeorqb 
Lewis Scott, efq; then a Commiilioner of Excife, #fld well 
known for his. Scientific attainments; and from Dr. Simson's 
letters to both thefe gentlemen, fqrjje ill uA ration of his opinion* 
and purfuits will be obtained, which; frail bg taken notice of 
in a fubfequent part of this Memoir. 

9 * * • * Ah- 

• The Do&or's affe&ibnate refpeA for that venerable Nobleman is ftrongly 
marked by the»concern which he exprefles Ina letter to himfelf on hearing a report 
of his being indifpofed. " May it pleafe the gracious God to preferve fo valuable a 
" life for many good purpofes, both with refpe6k to your Lordfhip's honourable family, 
" and. the public good; and particularly for promoting of real and ufeful knowledge 
" of every kind."— -Letter dated 7th March 1?55. 
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SECTION II. 

Particular Account of Dr. Simson's Mathematical Studies, 

and of the Works publijhed by himfelf* 



IT has already been obferved, that Br. Simson dire6ted hifc 
early attention* to ihe [ iaiicient Geometry. Dr. ; Hai/ley, 
by his edition of the Comes of ApOllonius, and more parti- 

m 

culafly by his publication of two Treatifes of ApolloniuS, 
accompanied with a corre&ed tedition of. the preface to the 
feventh Bbok of PAPPtrfc, gave considerable ^aid to thofe who 
embarked in that ftiidy. The* Mathematical CoUictwhs of 
Pappi/s are indeed the chief repofitofy of information rbfjieft- 
ing'the Geometry of the • Ancieritsv and efpeeially tefpe&ihg* 
their analyiis, which has befen the fubjeft of much difcuflion 

among the moderns; This itidft intereftirig' work- contains^ 

« 

feme cnTibus'mathematicarhifloryof former times, but is riibre 
particularly valuable, by the account, contained in' the prdfa^e 
to tha feventh Book, of thfe treatifes of the analytical geometry' 
of the ancients, which together obtained the name of rvtrte 
dvaXuopiwf. In this preface there is r firft, a general expofition 
of the analyiis employed by the ancients, both in the folution 
of problems; and in thi demdnthtttiott of theoi-ems; ttieifr 
follows a particular defcription of the nature and contents of a 
certain number of thefe treatifes, which we may prefume 
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were considered by Pappus as the moft important ; and an 
enumeration of the whole is added, confifting of thirty-three 
books. The feventh book of Pappus itfelf confifts of a 
number of Lemmata, or fubfidiaiy proportions, not contained 
in Euclid, but afiumed or employed in the feveral treatifes 
which are fo fully defcribed in the preface. 

It is through the medium of Commandine's translation onfy, 
that the importance of this work of Pappus is yet known 
to the public. Though many manufcript copies of the ori- 
ginal remain in various libraries of Europe, it lias never been 
printed; and no attempt has been made to correal the tranfla- 
tion of Commandine, whofe zeal, learning, and ability, in pro- 
moting the knowledge of the ancient Geometricians by ufeful 
translations, are very meritorious; though this pofthumous 
Yerfion of Pappus, no doubt from its not having received hia 
final corrections, remains in a lefs perfeft ftate** 

Dr. Simson, however, ferioufly applied hhnfelf to the ftudy 
of this tranflation ; and notwithstanding its unfinished ftate, it 
was the means of enabling him to investigate, and fully ta 
illultrate the principles, of the analytical geometry of the 
ancients. The generality of modern mathematicians, from, 
not having fully confidered the intimations of Pappus on 
this fubje6t, fell into Strange mifapprebenfions refpe6ting it.f 

When they examined the works of the ancient geometers* 

. • • • * 

• For a particular account of Pappus, and of this tranflation, fee the Appendix. 

f Viet a moft be excepted; who, though he did not ufe the ancient analyfis in his 
Apollonius G alius, yet he feems perfuaded, that the ancients had a true geometrical 
analyfis. For in his firft Appendix to that Treatife (p. 339, Op. Viktjb) he obferves* 
" At Algebra quara tradidere, The on, Apollo hi us, Pappus, et alii veneres ana- 
4 VlyftK.amninogeometricaeftr fee ...... t . 
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;Euclid, Archimedes, and Apollonius, they admired the 
elegance and clearnefs of their demonftrations, but wondered 
by what contrivance they had invented and proved fo many 
curious theorems, and obtained folutions of fo many difficult 
problems. They aflerted even that the ancients muft have 
poflcfled an analyfis equivalent to the algebraical ; but that 
they had induftrioufly concealed it, in order to excite the 
greater admiration of their inventions. This opinion, naturally 
improbable, is however unrefervedly exprefled by fome eminent 
mathematicians; by Francis Schooten, by his brother Peter 
Schooten, by Peter Nonius or Nunez; and what is more 
remarkable, is avowed in later times by the profound Dr. 
Wallis,* who was certainly acquainted with Pappus, both 
in the original, and in Commandine's tranflation. But the 
important communications of that author refpedting the geo- 
metrical analyfis of the ancients feem not to have been duly 

• 

'considered by this very eminent Mathematician, though he 
publifhed, with learned and valuable notes, a fragment of 
Pappus, not contained in Commandine's tranflation, but 
which he difcovered in one of the two Savilian MSS. of the 
Mathematical Collections. 

Dr. Barrow alfo, in his Le<ftures,§ gives countenance ta 
this erroneous judgment on the ancients, which has been 

* Wallis's Algebra, chap* ii. 

§ In Dr. Harrow's four Le&ures on the Difcoveries of Archimrdes, after dating 
bis plan in p. 341 , he adds, " unde patebit qualem analyfin, et quam noftrte moderns 
" iimilem exercuerit." And in p. 376, after giving an algebraical analyfis of a 
problem* (viz. Prop. v. Lib. 2. Archimed. de Sphara et Cylindro,) producing m 
cubic equation, he derives from it the proportion given by Archimbdes, in which a 
certain ftraight line is to be cut in order to refolye the problem; he adds, " Qui ipHflL- 



?4 LtFB AfcD WRITINGS OP 

pronounced by fo many mathematicians of modern times; 
and even fo late as the publication of Sir Isaac NtwTottfg 
Fluxions in 1736, Mr.CoL$o», the commentator on that work, 
Jftates this to be the opinion of u many of our modern geo*- 
4C metricians.*' J 

This charge, however, againft thp> ancients, as is J uftly 
obferved by Dr* Simsok,§ was altogether gpoundlefs. TJie 
only algebra known to the ancients was that of Diophantus* 

"*' mus eft analqgUmus iftc, ad tjuem rem deduxit Archimedes; quod ipfum fatis 
" prodit et arguit, qualem is analyfin ufurparit. Nam hue cum devenifle, varias iftas 
" proportlonum compofitiones, divifionee, permutationes* ac inveffiones, quale* tndif- 
* c curfu fuo bfleotat adhibendo, pene fupra fidem, eft.** But in this cafe the ancient 
analyfis is properly applicable; and under the management of Archimedes, its power 
in this propofitton need not excite furprrze. He refers alfo to the elegant fynthetic 
tfolutida of this problem by HutOHBNt,, by means of the trifec\ion qf an arch.. Huyq. 
llluftr. Probl. prob. 1. Perhaps fome of the difcoveries of Archimedbs may have 
•been firggefted to him by views and reafonings refembling thofeof Cavallerius, 
asis.conjefiwredby his C^nienbator, T^ou^li; but he eftabliflied their truth by 
•rigorous demonftrations, which might be naturally derived from the only analyfis 
of ancient times, the geometrical. 

J See Colson^s Commentary on Newton's Fluxions, p. 143: and it may be 
liere remarked, that the obfervations of Sir Isaac Nrwtow, (page 1,) to which this 
par* of the Commentary refers, feerp, to imply, that he considered the ancient 
geometry, which he greatly admired, as fynthetical only, without having much 
-confidered the nature and merits of their analyfis.' Some of his obfervations in the 
Arithmitka Universalis naturally. l$a£ ta the fame; inference. Seefeft, iv. cap. 1. 
art. 18: alfo, Appendix de jEquationupi Constructione Linearis art. 51. Dr. 
Pembbrton's account of Sir Isaac Newton's opinion of the ancient geometry, of 
his regret that he had not ftudied it more particularly, and alfo of his remarks on De 
Omerique, correfponds with thefe obfervations^ in S&rXs a ac's works. It may be added, 
that opinions like that of Mr. Col son are to be found in many refpt&able recent 
writers; and confidently with them, the ancient geometry is generally diftinguifhed 
as synthetical, while the term analysis is almoft exclusively applied to the modern 
fyftem, 



i See the Preface to Dr. Simjoji's reft©rttion^of'h^Z,dw P/««i<)f A*oi,LoiiitrSi 
where this opinion i» particularly ftateil,with the Dttort Utitft&oty fefttfadcotf it, 
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which was never applied to geometry* But they had aiv 
analyfis of their own, of which they made no fecret, and of 
which there are fome fhort fpecimens, even in EuclidV 
Elements.* This analyfis however is more fully defer! bed by 
Pappus, who alfo observes, that in order to facilitate the 
foliation of geometrical problems by this method, the ancients* 
compofed.no lefs than thirty-three books, which colle&ed 
together got the title of rcmog ctvuXvopUoe ; and of the chief of 
which r as has akeady been, mentioned, he gives aa interesting, 
account in the preface to his feventh book.. 

What led probably to this prevailing miftake of modern* 
mathematicians was, that in the mod valuable ancient treatifes 
Hill remaining, fuch as thofe of Archimedes, and even the 
Conies of Apollonius, the analyfis of their proportions 
(particularly of their theorems) is generally omitted ; thougli 
there can be no doubt that this method Was employed by 
them* both- in refolving problems, and for ascertaining the 
truth of theorems, which now appear in their works only in 
the fynthette form, and which had beet* either ptopofed to 
them by others, or had otJcatted to therti in their own ftudies. 
In. copying' theii' books, However, for g^nferal ufe,Att the faktf 
ef ftiortnefe, (Which, before the ihVfentioti of printing, was an 
object of cdftfdquenoe,) arid evea fla - facility to the re&dcir 
in acquiring the knowledge of their difcoveries, the' analytic 
wa» often omitted/ In the fifth bodk of Pa** w is an exbmpld 
of this 1 omiffion, foi* which he affighs thfc r^afort juftnoxd 
mentioned, and. which we may believe influenced, the 
athe&mero ancient geometers* He-obfervea, that in thecoma 






+ Euclid's Elem. book xiiupjop. l,^,*^** 
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parifon which he is about to give of the five regular fotids- 
having equal furfaccs, for the fake of brevity and perfpicuity, 
he is to employ only the fynthetic method, and not the 
analytic, which fome of the ancients had ufed in treating that 
fubjc6l.-f* But in the other analytical treatifcs of Apollonius, 
containing folutions of general problems for facilitating the 
refolution of any particular geometrical problem which can 
be reduced to a cafe of them, a full analyfis of every cafe is 
given, being efiential to this important application of fuch 
problems. In the Seclio Ra4io?iis, recovered from the Arabic 
by Dr. Halley, is a fpecimen of this compleat manner of 
folulion, which, we mud prefume, was followed in the other 
treatifes, now unfortunately loft. 

Thefe books appear to have been all exifting in the time of 
Pappus, but the greater part of them have fince perifhed, or 
at leaft they are not known to remain, either in the original, 
or in any tranflation. The book of Data by Euclid, in the 
Greek j two books of Sectio Rationis, by Apollonius, in an 
Arabic verfion ; and feven books of the Conies of Apollonius, 
four in Greek and three in Arabic ; are all that have been pre- 
served. But fortunately the defcriptions by Pappus of eleven 
more of thefe books are fo particular and entire, that fome emi- 
nent modern mathematicians have been able to reftore them, 
with various fuccefs indeed, as ftiall be afterwards 'more parties 
larly dated. Thofe by Dr. Halley, from his fuperior tafte and 
knowledge of the fubjeft, are in the pureft ftyle of geometry. 

f His CXpreflion is, " K« nip fyo&w rw <*tJo$t*{f m tgwor, i im r%t iiakultxit Ajytyif re* 
94 faunas it is tnoi tm vaKcUtn iVojwto rat aoo)f <{«; tm ttfMfftyfctMW oy^\*Arm f akka li<t 
" rit ttala evvQifftf ayvynt M to vaffafoi wou avfloptrttfn w* 9 p.*, Juwxiwfur**." &C. 

Ex Cod. Bvllialdi, ad fol. 99. a. Com. 
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The others, by Vieta, Snellius, Marinus Ghetaldus, Fer- 
mat, Schooten, and Wallis, of which fome are algebraical, 
and fome geometrical, though refpedtable works of ingenious 
men, are defective in that elegance and compleatnefs of 
folution which diftinguifh the analytical writings of the ancient 
Geometers. A field was thus ft ill open, for a perfon of Dr. 
Simson's tafte and genius, for attempting a more perfect resto- 
ration of thefe curious works of antiquity ; and it appears, that 
foon after he was placed in the Mathematical Chair, he fet 
about the inveftigation. From his papers ftill remaining, we 
learn that his endeavours were firft directed to the improve- 
ment of the defective reftorations of these books, by preceding 
geometers. From the fame fource alfo we know, that within 
a few years he turned his attention to the Porifms of Euclid ; 
and it was to be expe&ed that the curious nature of thefe 
Propositions, and even the difficulty of the inveftigation, would 
attract the early notice of his ardent mind. 

Unfortunately the defcription of the Porifms by Pappus, 
in all the MSS. of his Collections which have been examined, 
is fo mutilated, that every attempt to reftore them, before 
Dr. Simson's time, had failed. The firft part of the de- 
fcription, which feems to be entire, is calculated only to 
excite curiofity; being too general for conveying any precife 
notion of thefe Proportions, or for giving any effe&ual affift- 
ance for the recovery of them : and the remainder, containing 
a detail of the contents of Euclid's work, is through the 
whole fo depraved by the injuries of time, that all en- 
deavours to explain it were nugatory. Some Geometers 
indeed, of great name, flattered themfelves that they bad got 

D 
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pofleflion of the fecret of this peculiar clafs of Propofitioris; 
but fubfequent to them, Dr. Halley, with all his genius, bis 
extenfive knowledge, and his fuccefsful experience in unra- 
velling fome other pieces of ancient geometry, gives up the 
Porifms as a hopelefs purfuit; and he admits that the defcrip^ 
tion of Pappus, as it now ftands, is unintelligible and ufelefe.* 

Dr. Simson, however, fully proved that thofe ingenious 
men before Dr. Halley, who fuppofed that they had difco- 
vefed the Porifms, had certainly deceived themfelves; and 
that the celebrated Fermat alone, in modern times, had 
acquired fome notion of the nature of Porifms, but without 
being able to unfold itcompleatly; and without having reftored 
any one Proportion, that could be fuppofed to belong to the 
Treatife of Euclid. 

The Do&or himfelf candidly informs us, how long and how 
ferioufly he had ineffectually laboured in fearch of tbis&nigma, 
as the nature of a Porifm truly became, from the very muti- 
lated ftate of the only exifting defcription of it. An ardent 
puriofity was a prominent and well-known part of his character;. 
and in this cafe, his curiofity was enlivened by his predilection 
for the ftudy of the ancient geometry ; bat we may prefume alfe, 
that a natural and laudable ambition for the dUUn&ion which 
would refult from fuccefs, in a- purfuit in which the greatefl 
Mathematicians of his own and of the preceding age had failed* 
would animate his zeal and perfeverance in the inveftigationk 
He had been occupied on this fubjeft even, in the year 1715,; 

* " HaQenus Porifmatum Defcriptio, nee mibi intelle&a nee leQori profutura." 
Sec the Preface to the Seventh Book of Pappus, edited by Dr. Halley, o&avo, I706 z 
page 8 ?> «<*© &* the end of the Porifms*  . : :• . . . 
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and perhaps before that period; for he obferves, that in that 
yea*, he had demorrflrated the fir ft cafe of Fermat's fourtfi 
Porifrn, before he had acquired the knowledge of the nature 
of that clafs of Propofitions.* 

The firft direction of his refearch feems to have been, to en- 
deavour to difcoverthe Porifms, from the general defcription of 
them in the beginning of the account given by Pappus; and 
when this failed, he tried to recover fome of the individual 
Porifms, from which he hoped to afcertain the diftinftive 
qualities of thefe Proportions; but in this attempt he had hq 
better fuccefs. He continued his refearches, and devoted his 
whole attention to the fubjedh For a. confiderable time his 
imagination was compleatiy occupied by it: his mind was 
harraffed by the conftant, but unfuccefsful exertion; he loft 
his deep, and his. heath was injured: but all his endeavours 
were ineffectual; and therefore he finally determined to banifh 
for ever the fubje£t from his thoughts* 

For fome tirue he maintained this refutation, and applied 
himfelf to other purfuits;*f- but afterwards he happened tp be 
walking with fome friends on the banks of the river Clyde at 

* Simson's Pofthumous Works, p. 540, lad line. 

f It is not improbable, that Dr. Simsok about this tipne turned hU attention ,t# 
Algebra, and that, on defpairing of the Porifins, he had employed himfelf in the 
investigation of Serieffcs for the Circle, of which an account Is given in this Memoir* 
(fee NoteH.) The Pofifins* aa I reckon, were firft discovered in April 1/22. For 
fone time after,, it is.reafonable to fuppofe that he was alrnoft entirely occupied in 
pf ofecuting his invention ; and therefore, as be trafifmittod thefe Seriefes to Dr. Jv ar Ir 
in February 1J23, and from his letter alio it appears that they had been found out 
jfone time before^B is very probable tbey were investigated before has invention of the 
Porifina. Theymay becenfidereda&a refpe&aWe fpeeknen of what Dr. St won might 
have done i» AlgeJna* hadJie devoted his attention to tktiSoaockof Mathematics * 

d 2 
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Glafgow, and by accident being left behind his company, he 
inadvertently fell into a reverie refpc&ing the Porifms. Some 
new ideas firuck his mind, and with his chalk having drawn 
fome lines on an adjoining tree, at that moment, for the firft 
time, he acquired a juft notion of one of Euclid's Porifms.* 
I have repeatedly heard him relate the occurrence, which he 
feemed to do with pleafure, and he mentioned even the fcite 
of the tree on which he defcribcd the fortunate diagram.-f- 

After this firft difcovery, however, it required time and 
much inveftigation, before he could reftore, to his fatisfa&ron, 
the general Propofition of Euclid's firft book of Porifms; and 
it appears that his firft communication of the difcovery to the 
Mathematicians of London was through Mr. Maclaurin. 
Juft before Mr. Maclaurin's fetting out from Scotland for 
France, by the way of London, in 1723, Dr. Simson commu* 
nicated to him the Propofition he had recently reftored, and 
which a fhort time after was printed in the Philofophical 
Tranfa&ions. It appears alfo that Dr. Jurin, then Secretary 

• This incident it generally ftated by Dr. Sims a* himfelf, in his Preface to the 
Porifms. Poft. Works, pp. 319, 320. 

f Though mod of Dr. Simson's notes and proportions are dated, yet there is no> 
entry to be found among his papers of this particular incident. From the dates of 
feveral of his firft investigations of the Porifms, both in his Pappus, and in other MSB. 
it had, with much probability, occurred in April 1 722; for in that month are fome of 
his firft notices about the Porifms. At the end of one of them he adds, " Hodie bxe 
44 de Porifmatis inveni, R. S. April 25, 1722." Alfo in a note on Prop. 131, lib. ▼». 
Pafpi, he fays, " Poftquam vero ipfa Porifmata, ea veltm quae generali propofitione 
" in praefatione ad hunc librum feptimum, complexus ell Pappus, raulto labore at fuo- 
" ceflu praeter quern fperare asquum fuit felici, tandem ex manca et contra&a 
** admodum Pappi defcriptione inveftigavimus; facilius erit lemmata hifce- infer- 
ft vientia, ad priftiaum nitoraa reftituere. April 27, ] 722. Rot. Susson." 
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of the Royal Society, had mentioned in a letter to Dr. Simson 
this communication from Mr. Maclaurinj for Dr. Simson, 
in a letter to Dr. Jurin, dated Feb. 1, 1725, in reply to one 
he had j u ft received from him, fays, "The Proportion of 
" Pappus, which I (hewed Mr. Maclaurin when here,* is 
the general Proportion into which Pappus collected the 
Porifms of the firft book of Euclid's Three; which, together 
!" with the more general Propofition immediately fubjoined, 
f * and which are both deficient, (I mean imperfeft,) I have, 
with no little in ve (ligation, recovered and demon fixated, 
together with fome few of the Porifmsj the relt 1 have not had 
leifure enough to try. I mean thofe of the firft book, for as 
* c to thofe of the two others, excepting what may be included 
" in the fecond of the above-mentioned Propofitions, I believe 
it will be extremely difficult for any body to reftore them. If 
I underftand you like to fee them, I (hall fend them as foon 
as I can get the fcribbles I have about them wrote over fair."f 
It would appear that the refult of this letter was an imme- 
diate communication of the Propofitions to Dr. Jurin, which, 
as might be expelled, were much approved by thofe eminent 
Geometers Dr. Halley, Mr, Machin, and Dr. Jurin him.- 
felf. In the courfe of the fame year the Paper was printed 
in the Phi] ofophical Tran faction s4 and Dr. Simson, in a letter 

* This is mentioned in the Preface to Dr. Simeon's Conies, p. vi. 2d edit. See 
alfo Note A. at the end. 

f The principal objeft of this letter was to communicate to Dr. Jurin fome Seriefes 
about the Circle, of which notice will be taken afterwards. See alfo Note H. at 
the end. 

X Vol. XL. for 1723, p. 330. In the fame volume of the Tranfa&ions, p. 248, is* 
a Paper by Dr. Prmbbhtok, containing fome propofitions about the Rainbow; at the- 
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to Dr. Jurin, of January 10, 1724, expreflfes his fatisfa&ioii at 
the reception of I) is communication in the following manner; 
" The honour you have done me in printing the Paper I fcnt 
" up, in the Philosophical Tranfa6lions, is what I am very 
" fenfible of ; and you may be fure the approbation any thing 
" in it has had from fuch good judges as Dr. Halle y, Mr. 
Machin, yourfelf, and the other learned gentlemen you 
were pleafed to (hew it to, cannot but give me a great deal 
of pleafure ; and nothing could excite me mure to endeavour 
to reftore the other Porifms, of which .there are. the leaft 
41 data: but I find it a very difficult affair, efpecially to 
44 one who is fo flow, as by much experience 1 find myfelf. 
44 However I fhall at leifure hours, God willing, try what I 
44 can do. I defire you may give my humble refpefts to Dr. 
44 H alley and Mr. Machin; and be pleafed to tell the Do&or, 
44 that as to the meaning of the words E'«v vwt& § wa^jzf]^ 
44 $ -srctfaWrixxj I never was folicitous about the meaning of 
44 the proportion, but at his defire I have confidered the paf- 
44 fage," &c. Dr. Sim son then enters into a long and learned 
difcuflion of the proper meaning of this pafiage, of which the 
refult is Ihortly ftated in a note, page 348, Poft. Works.* 

beginning of which he obferves, " For the greater brevity, I fhall deliver them under 
« the form of Porifms; as, in my opinion, the ancients called all Proportions treated 
" by analyfis only." This intimation naturally gave fome diflatifa&ion to Dr. Simson, 
as afluraing the appearance of being the firft to announce to the world the nature of the 
ancient Porifms. In the copy of this volume of the Tranfa&ions belonging to the 
College Library of Glafgaw, the Do&or wrote a fhort animadverfion on the margin 
of the page, which concludes with thefie words: " but he (Dr. Pbmbertqn) has 
<f entirely raiflaken the nature of a Porifm, and his two Propo fit ions have neither the 
" form nor matter of Porifms. R. S." 



* The reft of the letter may be interefti ng to fane: readers* and is therefore placed 
in Note C, at the end. 
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For a fetf years after his difcovery of the Porifms, his mind 
was much engaged in the further profecution and illuftration or 
it. It appears, however, from his papers, that at this very time 
he occafionally applied to other branches both of ancient and 
modern Mathematics; though, as was to be expected, the chief 
object of his ftudy was the improvement and extenfion of his 
inveftigation of the Porifms, by recovering more of Euclid's 
Propofitions, and adding alfo fome of his own, and fubfequently 
alfo the contributions of a few mathematical friends, to whom 
he communicated the interefting intelligence of his difcovery. 
There are many indications of his intention of publishing the 
Porifms; but from various caufes he poftponed the execution 
of it, till, in the progrefs of life^ he had acquired fo very firong an 
impreffion of the decline of his faculties, that he relu&antly gave 
up the defign. The Treatife on Porifms^ however, with fome 
other valuable tracts, were publifhed a few years after the 
Doctor's deatl vat the fole expenfe of his highly refpe6led and 
learned friend the late Earl Stanhope; and by the full expla- 

m 

nation of the Porifms contained in that volume, (of which | ihall 
have occafion to give a more particular account,*) this hitherto 
inexplicable portion of ancient geometry was, by the Doctor's 
perfeverance and ingenuity, compleatly reftored and explained. 
It mayjjuftly be admitted, that the fatisfadtion and the pride 
of invention, in the elucidation of this yery difficult branch of 
ancient fcience* involved in fuch obfeurity from the depraved 
ftate o( the drily remaining account of it, were properly high ; 
and by liberal and fcientific minds, the warmth with which he 
exprcflos Ijijgfe feelings will, not be difapproved: " Defcriptio 
" autero quam tradit (Pappus) Pofifmatum adeo brevis eft et 
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** obfcura, et injuria temporis aut aliter vttiata, ut nifi Devs 
*' benigne animum et vires dederat in ea pertinaciter inquirere, 
u in perpetuum forfan geometras latuifTent"* 

It has been already obferved, that before Dr. Simson obtained 
any juft notion of the Porifms, he had begun to improve the 
reftorations of other ancient geometrical treatifes ; which had 
been attempted by preceding geometers, particularly of the 
Loci Planiy and Sectio Determinated of Apollonius. To 
thofe who have fome knowledge of this fubjedl, it is needlefs 
to explain the value of thefe two treatifes; particularly of 
the former, as containing many elegant Theorems, and as being 
eminently ufeful in the refolution of Problems. The Loci 
Planioi Apollonius had been reftored in a certain manner, 
both by Fermat, and by Francis Schooten. In the poft- 
humous works of the former very diftinguifhed Mathematician, \ 
is given a reftoration, geometrical indeed, but fynthetical only 
without analyfis, and deficient alfo in other material points, 
particularly in the diftintfion of the cafes, and in afcertaining 
the determinations; without which no geometrical refolution 
can be confidered as compleat§ 

* Opera Reliqua, p. 513. 

t The Sectio Determinata was not publifhed in his own time, and I therefore defer 
any notice of it, till an account be given of the volume of Pofthumous Works. 

t Fermat had reftored this work of Apollonius before 1629, as appears by a 
letter of his, p. 153 of his Works. But k was. printed only in 1679, among his 
Pofthumous Works. See Fermat. Oper. Varia, torn. 11. p. 12. Febmat had 
not feen the Preface to the 7th book of Pappus in Greek. % 

5 The ufe of Loci in the refolution of Problems is very obvious, even to thofe who 
are but little acquainted with ancient Geometry. The great importance of the 
compleat diftin&ion of cafes and determinations in thofe treatifes of the took amAv* 
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The reftoration by Schooten has fimilar defe&s; in a few 
only of the problems an analyfls is given, but one purely 
algebraical; and he acknowledge^ in his preface* that his 
reftoration of the Loci Plani was defigned to be an illustration 
of the geometry of Des Cartes, by furnilhing proper 
examples of his method. Though it appears that Dr. Simson 
had begun, at a very early period, to reftore the L*ci Plani 
after the ancient model, and though the work was almoft 
compleated before he publiflied his Conic Sections in 1735, yet 
it was not printed till 1749. What reafons occurred for this 
delay cannot now be conclufively afcertained; but we learn 
from his papers, and from fome remains of his correfpondence, 
that at one time he had defigned to add one or two 
books of Loci to thofe of Apollonius. There are many 
detached Proportions, and even fome Seriefes of Proportions 
of that defcription, in which the two books of Apollonius 
are quoted as part of the fame work,, which fufficiently 
ascertains his purpofe, at the time of writing them.-f It is 
indeed much to be regretted, that he did not purfue this 

oftiWj which confift of general Problems, to which other Problems may often be 
reduced, will be explained afterwards. The fame attention to the cafes and deter- 
mination of Loci, and alfo of Porifms, is equally neceflary, to render the application 
of them ufeful to the folution of Problems. 

* F. Schootenii Exercitationes Mathematics, Praef. 1657. 

f In a letter to Earl Stanhope, dated September 10, 1750, after mentioning that 
the Loci Plani were juft printed, and about to be publiihed, he adds, " that he once 
defigned to have added feveral other Loci Plani, but thought it beft now to give 
only thofe mentioned by Pappus, with a few to make fome of them more com- 
« c pleat."— -There is alfo among his papers a fketch of a title for the Loci Plani, 
comprehending fome additions to thofe of Apollonius. 
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fcheme; as no work could be more generally ufeful in geometrical 
investigations, than an extenfive and well-arranged colle&ion 
of Loci. The Doctor's plan feems alfo to have extended to 
folid Loci, of which indeed he gives a hint, in the preface to 
Wis Conic Sections; and among his papers are alfo fome fmall 
Sets of fuch Propositions,, which indicate the probability of 
tl*e defign 'which Ifuppofe lximto have entertained.* The 
hefrtation about making additioris to the Treatife of Apollo* 
nius. probably contributed to the delay in printing the work, 
which was not executed till 1749. He then met with fome 
unexpected difficulties in treating with a book feller for the 
fale of the whole' impreffion, which alone prevented the 
publication at that time;^ and except a few copies diftributed 
among his friends in 17£0> the hook remained unpublifhed, till 
after his death. Such is the elegance of ipethod, *ird the* inge* 
nious contrivance of demonftration in this work;, that he "ha* 
truly exhibited a copy, or. at leafl: fo. very nearly a copy, of the; 
work of Apollonius, that little regret need be had for the 
lofs of the original. The preface alfo is well deferring the 
attention of thofe who wifli to acquire juft notions of the 
ancient books of analyfis. 

The firft publication by Dr. Sims on, except the Pape* 
on Porifms in the Philofophical Tranfa&ions, was his Treatife 
Sectionum Conicarum, libri v, which appeared id 1735. 

* In a great many of the Propofitions of folid Lgci the cttrrefpondingaJgebraie^ 
equations aj-e added* From fome obfervations. in the preface to the feven^boqk of 
Pappus t it appears that the ancients ha^l coqfidered feveral varieties of ^kpartiw** 
larly the plane, the folid* the linear, and thofe called Lop ad mpfietates, fifing from 
mew proportional*; tmt of t|ieft lajft only 4 very few ix^pe^bft notice remain In &o. 
beginning of the third book. . , 

t This account is given by Dr. Simson* in a letter to the late Earl Stanhopi, 
Sept 10th, 1/5Q. 
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He had pbferved, in the firft years of his ftudy bf Mathe- 
matics, that the Treatifes on Conic Sections, then in moil 
general ufe and eftimation, Were entirely algebraical; and the 
great merit of • the work, written in that ftile by the Marquis 
X>e L'Hospitai, contributed not a little to the popularity 
of- this mode Of treating geometrical fubjelis. It occurred 
therefore to Dr. Simson, that a treatife on Conic Sections, 
written on the purer model of antiquity, might have fome 
influence in corre&ing the prevailing falfe tafte, of introducing 
algebraical calculation into thofe branches of geometry 
.where it was not necefiary, and where it fupplanted a more 
elegant . form of analyfis and demon ft rat ion* To exhibit, 
therefore, a juft companion of the two methods, he afliimed 
the fame definitions of the C6mc Sections, as L'Hospital and 
others before him had employed; and from them, vfith the 

4 

true Simplicity and accuracy of the ancient fchool, ht 
deduced not only the properties of thefe curves as given by 
ail preceding writer*, but added many hew and important 
Proportions of his own,* with the generalization and im- 
provement of many, which had been previotifly difcbvered. 
It if uimecefiary to enter into any particular difcuflion of 



.) 



* Thepreclfe object Which l)r. Simion had in view, was the occafion of 
hit adopting the d<jfinjtiod» of *h# curves given by I/Ho#W?al and others, 
in which the language is rather mechanical, than of a fipi&ly fcientific charade*-, 
l^hls I have frequently heard the" Doctor expfefs; and he obferved at the fame time, 
that he cbnJTddfed the (fcfivatittt of the propertied df ttofe carve* trotik the^on^ after 
the original method of the ancients, as the bcftj and that if a definition of them, 
from a description in a plane, were to be affumed as moft expedient, a more correct 
form of language than L'Hospital's ought to be ufed j which indeed is generally 
done by thofe modern geometers who have relinquished the confideration of the cone, 
in defining this clafs of curves. 

B 2 
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the merits of a work, which has been for fo many years before 
the public, which was received with general approbation 
on its appearance, land which, notwithftanding more recent 
improvements, ftill maintains the reputation, of being the beft 
example of the ancient method of demonftration, of {laving 
communicated large additions to the theory of the Conic 
Sections as it flood in his time, and of exhibiting a clear and 
juft arrangement of the properties of thefe curves* 

This Treatife became a part of Dr. Simson's Courfe of 
Le&urcs in the College; it was reprinted in 1750 with feveral 
additions, including fome valuable communications by Dr. 
Matthew Stewart; and the three firft books have been 
t ran dated, and repeatedly printed, as an elementary intro- 
duction to this branch of fcience* In the preface, Dr. 
Simson gives a fhort but fatisfaflory fketch of the hiftory 
of this portion of geometrical fcience from the age of Me> 
njechmus, reputed the firft inventor, ta his awn time:; 
in which fome omiffions have been remarked, but not of 
much importance in fo fhort an abftradt, as it was bis purpofe 
to communicate/ 

To the fecond edition of the Conies is added an appendix, 
containing two Geometrical Problems, with a preliminary 
Locus i which Dr. Simson gives as examples of the fupe- 
riority of the ancient analyfis over that of the moderns, in 
the refolution of the fame problems, by the authors there 
quoted. That fuperiority will be generally admitted; but 
it is proper to remark, that befides the folution of one of 

* See Note A. at the end. 
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the problems by Guisnee/|- refeired to by Dr. Simson, this 
author, in the fame Treatife, gives another very elegant 
conftru<5tion of the fame problem, of trife6ling the arch of 
a circle, by means of two local equations.* The Doctor's 
object* however, was to ftate a comparifon between the pure 
geometrical analyfis, and the ufual algebraical method, of 
refolving an equation, and conftructing that folution. The 
other method by the combination of Loci, though clothed 
in an algebraical drefs, Dr. Simson would have considered, and 
with reafon, as in effect geometrical; for the Loci in quedion 
might have been eafily deduced geometrically, and thence 
the proper geometrical folution became obvious. £ 

In the year 1752, Dr. Simson tranfmitted to the late Earl 
Stanhope, in return for fome valuable communications from 
his Lord (hip, an inveftigation of a rule of approximation 
to the roots of numbers which are not perfect fquares, given 
by Albert Girard in 1629, without demonftration, in his 

f Guisneb Appl. dc Algehre a la Geometrice, p. 191, 2d ed. 

* The fame Problem is refolved with great Simplicity by Bosco vich, by means of an 
Hyperbola, and the circle to which the given arch belongs : fee Mako de Aril km. et 
Geomet. jEquationum Resolutionibus, p. 332. It may not be improper to mention here 
a remark by Dr. Simson, in a letter to the late Earl Stakhopb, refpe&ing a Problem 
propofed by the Do&or's ingenious pupil Mr. Williamson of Lifbon. " As to the 
" fubftituting a circle in place of one of the Hyperbolas, I never tried to do it in this 
" Problem, becaufe I obferved the ancients were not folicitous about fuch folutions, 
" and preferred the Loci which naturally arife from a Problem to any other, as afford- 
" ing the fliorteft compofition. Thus in the 58th Prop; of the 6th Book of A poll. 
" Conica, though it is not difficult to folve the Problem by a circle and the given 
" Parabola, yet Apolloniub takes the Hyperbola that arifes from the Problem a* 
" giving the mod natural and fhorteft fohition." The letter is dated March 7, 1755. 

X Dr* Simson's opinions on this fubjeft are more fully dated in his correfpondenc* 
.with Gborqb Lewis Scott, Efq; for which fee Note K. at the end. 
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itdttiort of the wprks of StSvinvs. That rule feejns to have 
efcaped the notifce of Mathematicians, till Dr. Simson under- 
took; the inveftigation of ii; which, on the recommendation 
of Earl Stanhope* was fubmitted to the Royal Society, and 
publiftifed in the Transactions of that year. The method 
is bgenious, and in fame cafes, may be ufeful; though, from 
modern analytical improvements, fucb rules become of in- 
:fcf\o? conference. 

The next and only other work of Dr. Simson which was 
published in his life time, was his excellent edition. of Euclid, 
which appeared both in Latin and Englifh in 1756, and was 
dedicated to. lib prefent Majesty when Prince of Wales. It 
•contained the firft fix books of the Elements, with the eleventh 
and twelfth, being thofeufually taught in Univerfities. - From his 
annually lecturing on thefe books, and his accurate knowledge 
of the ancient geometry, many corrections of the common 
text of Euclid would naturally occur. to him; but it was only 
after many and repeated felicitations from his mathematical 
friends, that he was induced to undertake the preparation of 
a new edition. Even after he had nearly copiipleated.it, 
a confiderablc delay occurred, from doubts which were then 
entertained rcfpecting the construction and effect of the 
Statute of Queen Anne, for the encouragement of learning. 
He was flattered by his friends with the hope that an edition 
corrected by him would have an extenfive circulation, and 
would nearly fuperfede the common editions then in ufe ; 
and he was therefore naturally anxious to fecure the advan- 
tages of his work, at lead for the term prescribed by the 
Statute. But from fome of his. letters to . the Earl Stanhope, 
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it would ^appear that fuch were the apprehensions entertained 
On this fubject, particularly about the edition in Latin, that he 
bad it in contemplation to folicit a fecurity of his right 
by a private A<ft of Parliament ; and the Act in favour of Mr. 
Buckley, the Editor of Thuanus, was quoted as a. precedent* 
The Speaker Onslow was confulted; but on full consideration, 
this fcheme was relinquished, and Dr. Simson relied on the 
prate&ion of the Statute. 

To judge with impartiality of the merits of this work, the 
ftate of the text in preceding editions muft be attended to. 
Dr. Sim son, from his veneration for the ancient Geometers, 
feems, with an excufable partiality, to have afllimed, that the 
Element* of Euclid, as they came from the author, were nearly 
without blemifh ; and he therefore afcribes all the errors and 
imperfe&ions of the common editions, either to the careleflhefs 
Qf transcribers, or to the blunders of Thbon, and other ancient 
Editors, His corrections are numerous, and many of them 
important ; and even, now, when moft of them are adopted, 
if might he an ufeful exercife for the young mathematician 
to Study the grounds of his emendations, which exhibit fo 
clearly the precision of his ideas, and the logical accuracy of 
his understanding. Some ^nimadverfions were made on this 
edition, chiefly by thofe whofe works had been criticifed in 
the Doctor's notes; and to fome of thefe, in a fecond edition, 
replies and explanations were made; but he had a great 
averiion to controverfy, and his obfervations on what he had 



• This A& was for preventing for fourteen year? tfce impotfatioa of any Latin copfc^ 
of that work ; which was apt provftcd for Iql the Statute of Queen Anne. 
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proved to be errors or defedts in his predeceflbrs, were never 
calculated to provoke it.-f 

Notwithstanding Dr. Simson's valuable corrections, there 
are dill fome difficulties in the Elements, which remain to be 
cleared up by fome future Editor. The dcmonftration of the 
property of parallel lines (29 I. Elem.) is ftili theoretically 
defective, requiring the admiffion of fome principle, notftri6tly 
belonging to the clafs of felf-evident truths. It has by fome 
been fuppofed, that the remedy for this difficulty muft be 
fought for in a juft definition of a ftraight line. No definition 
of a ftraight line has yet been found, and none perhaps can 
be found, from which all the properties aflumed in the 
Elements to belong to it, can be rigidly demonstrated. There 
is manifestly alfo fome defeft in the definition of a folid angle, 
Since what is given in Dr.SiMsoN's, and in all other editions, does 
not difcriminate the folid angle from a number of plane angles, 
formed at one point, which may exiSl according to the defi- 
nition, but without forming the folid angle intended to be 
defined. The improvements and corrections of the Fifth Book 
are alfo important. His observation with refpedt to folid figures, 
in the note on Def. 10. XL Elem. is curious, from remarking 
ah error, which is fo obvious when pointed out,, but which had 

f Soon after the publication of Euclid, Sir Andrew Mitchel, then the Britifli 
Minifter at the Court of Berlin, afked Dr. Simson's perraiUion toprefent, in the 
doctor's name, a copy of the Latin Euclid to Frederic III. The Doctor was gra- 
tified by the reqneft, and transmitted to Sir Andrew Mitchel a copy of the book, 
on the page oppofite to the title of which was written the following infcription : 

"Cesari in belligerando, Ptolkmjbis in promovendis artibus et fcientiis, ani- 
" raumque fuum do&rina excolendo mcrito aequiparandus, Magnus Irnperator 
" FREDERICUS Tertius, Borussorum Rex, ut librum hunc benigne accipiat 
" fumma veheratione exoptat. Robbrtus Simson, Editor.** 
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efcaped the notice of the many learned and acute Geometers, 
yvhcf had paid much attention to Euclid's Elements. An ob- 
servation of a iimilar kind, and about the fame time, was made 
by Mr. Le Sage, which is recorded in the Hiftory of the Royal 
Academy of Sciences at Paris for 1756; and another important 
correction has been more recently made by Le Gendre, of 
which a fatisfaftory hiftory is given by Mr* Playfair, in the 
fecond edition of his Elements of Geometry. 

The Book of Euclid's Data was annexed by Dr. Simson to 
a fecond edition of the Elements in o<5iavo, (1762,) with many 
neceflary corrections, and fome valuable additional Propo- 
sitions, both of his own and of his learned friends the late Earl 
Stanhope, and Dr. Stewart. This book is one of the 
thirty-three, compofed by the ancient Geometers, for facili- 
tating the refolution of problems by their analyfis; and is the 
moft proper introduction to the ftudy and practice of that 
analyfis.* At the end, Dr. Simson has added two geometrical 
Problems, for illuftrating the ufe of fome Proportions of the 
Data j which would not be obvious to beginners; and with 
refpedt to one of them he obferves, that he believes " it would 
41 be in vain to try to deduce the preceding conftrudtion from 
" an algebraical folution of the Problem." The obfer ration 
was perhaps haftily made, when he was feventy-five years of 
age; but he plainly had in view the moft common method of 
refolving geometrical Problems by algebra, viz. by deducing a 
iinal equation with only one unknown quantity, refolving that 
^equation, and conftrudting the folution of it; and with refpeft 

• la a letter of Dr. Simson's, in Note K. are fome observations on the ufe of this 
.book. 
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to this method, the remark would be juft. An ingenious 
friend of the Do6tor*s, the late George Lewis Scott, efqj 
intimated to him that a conftru&ion, fimilar to his, might be 
derived from the combination of two Loci, expreffed by two 
equations anting in the algebraical folution of the problem. 
But this communication, with the Dodor's reply, is inferted in 
a note at the end, which will be more fatisfa&ory than any 
abftraft of it in this place.* 

* See Note K. 
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Of Dr. Simson's Pojlhumous Works* 

• • # 

THE ftrong imprefliop which Dr. Simson felt of the 
failure of his memory 9 having prevented his publifhing 
jfome important Geometrical Works; the, copies of thefe works, 
with a large mafs pf mifcell^qeous papers, fell at his death, 
intp th^e hands of his friend and cffscutor Mr* Clow, the 
Prpfeflpr of JLogic in th$ College pfGlafgow.f : 

,)Vjnle Mr. Clov^ w?s deliberating what was moil expedient 
to be done: with jreg^rd to thefe papers entrufted to his care, 
the late Earl Stanhope, cjiftinguiflied in his elevated rank by 
his ingenious cultiy^tipn and liberal patronage of the 1 Mathe- 
matical Sciences, 'Jntiowtsd his kJ dd»go of puhHftung thof<? 
worlds ;p£ Dr., : Si*f sqh . which. , he ; hj&d~ complected, k with any 
$the? pi^o^s, which jb^ugh uniinifUed, might 'withput injury 
fethis feme^t^gfrente .tfafopHbU^ The munificent propofal 
was molt acceptable to Mr. Clow; and after fome corre- 
fp6ncjeij9e, refp^ing, the fele&iori, a Jarge voluijie, in the 
year 177(5, was, at his Lordfhip's fole expehfe* bandfomely 
printed, tinder the care of Mh Clow, 'and liberbttydiftributed. 



. . » • - . «:■.* .» 



f A confiderable portion of % thefe papere tionfifb of various firft iketches of hh 
works, publiihed by ^iinfdf, or fitic^ his death. ; . ■'..->* 
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This volume contains a restoration of the Scctio Determinata 
of Apollonius, with two additional books by Dr. Sim son ; and 
a full explanation of the Porifms, with a reftoration of a number 
of the Proportions of Euclid's original work. To thefe two 
important works are added fome fmaller Tracts, which lhall be 
taken notice of in the order in which they are placed in the 
volume. 

The two books of Sectio Determinata* it was formerly 
obferved, had engaged Dr. Simson's attention at an early 
period of his life. That treatife indeed, had been reftored 
by Snellius, but in a very imperfect manner, without the 
neceflary diftin&ion of the various filiations of the Points, 
called (by Apollonius) Epitagmata; and without a compleat 
expofition of the Determinations, which, as is well known, are 
neceflary to the perfect folution of any Problem ; and are more 
particularly requisite, as has already been obferved, in the 
books forming the rovog ccva\uopivo$ 9 to render them ufeful for 
the purpofe for which they were compofed and colle&ed.* 

In a long and inftru&ive preface Dr. Sim son explains the 
many defelta in the Work of Snellius, which need not be 
here enumerated.*)- He takes notice atfo of the fubfequent 
resolutions of fome of the Problems, by Alexander 
Anderson us 4 and of thofb likewife contained in the Treatife 

* See the Preface to Dr. Simson's Reftoration qf the Loci Plant, pp. 7, and 8} 
where the ofe of the books of the toW aWvofAtx* in refolving Problems is briefly 
bat very clearly ftated. 

f It is amufing to obferve Snbilius blaming Pappus for placing die &e£i& 
Determinata after the Sedio Rationis, in confequence of his own defe&ivc method 
«f restoring the latter treatife by means of the former. 

% In Sufflemento Apollo nu Redivivu Paris, I§I2. 
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of Geometrical Analyfis by Hugo de Omerique; and in the 
work itfelf he adopts fome Propofitions from thefe performances* 
In the Do&or's firft attempts to reftore the Sectio Determinate 
the difficulty was not fo much the giving proper and even 
elegant folutions of the various cafes of the general Problem, 
as the finding the accurate cHftin&ion of the Epitagmata, the 
ascertaining the determinations; and chiefly the inveftigation 
of folutions, which required the ufe of the Lemmata aflumed 
by Apollonius, and demonftrated by Pappus,* by which 
the identity of the reftoration with the original work might be 
recognized. In the preface he obferves, that it was not till 
1727,-f- and after many unfuccefsful attempts, that he obtained 
fuch folutions of the fifth afid fixth Problems of the firft book. 
The remaining part of the work required much inveftigation, 
and amidft the various other ftudies in which he was engaged, 
it was not till above twenty years after, that he compleated 
the reftoration to his entire fatisfadtion, and in fuch a manner 
as to leave no doubt of its being truly the fame as the original 
of Apollonius j or fo nearly the fame, as to preclude the 
occafion of any further enquiry refpeAing it.$ 

To the reftoration of the work of Apollonius, two other 
books* containing an extension of the general Problem, are 

• For a more particular account of thefe Lemmata, fee the Appendix. 

f Opera Reliqua, Pnefat. ad Sec. Determ. p. v. 

% In a letter to Earl Stanhope, Sept. 10, 1750, he mentions, that for more than 
twenty years he had been endeavouring to find the ufe and application of the Lemmata 
in Pappus, in the folution of the cafes of the Sectio Determinata, but had not done fa 
completely till laft fummer. And among his papers there is an intimation of his 
having juft completed the reftoration of the Sectio Determinata, by the ufe of the 
Lemmata of Pappus : to which he adds, " a Geometris inta&a funt a tempore Pafpi 
" in nunc ufque diem. 28 Jan. 1 749. R. S." 
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added by Dr. Simson, of which it is neceffary for me fhortly to 
ftate the hiftory. About two years before his death, when 
converting with him on fome geometrical fubjeft, he mentioned 
that he had compieated thereftoration of the Sectio Determinate. 
He hi ferried me alfo, that he had written two additional books, 
a fair copy of which he took out of his repository, and gave 
me in confidence, with an injun&ion to publifh them, or not, 
according to the reception which his restoration of the work of 
Apollqnius might nvett . with, among mathematicians. At 
•that time' he was probably thinking of publiftiing the work 
bf ApoLLtONius, but" he did-not enter into tiny particular 
lexplanation of bi* intentions* 

, , During h is* laft illriefs, arid for fome time before it, I hap- 
j>ened to bs-at a great diftance from him, and he died without 
my receiving any further, communication on the fubjeft. A 
ihorttimeaftdr his d?*th,; therefore, iconfidered it to be my 
duty, after explaining, thefe circumftances v to deliver the 
manufcript to Mr* C&qw, his particular friend, to whom he had 
affigned by his will the. property and charge of all his papers* 
An account of thisifuppfament being afterwards communicated 
to the late Earl Stanhope,, his .Lordfhip was pleafed to defire 
that it fhould be annexed to;. the Dodtor's reftoration of the 
work of ApoLLONiys.* . From the nature of the fubjedfc, and 

• » * 

* At the end of a former copy of the reftoration of this work of Apollokitts 
is the following. N. B. " Unicnique Probleroatura qu* in duobus de Sectione 
" Determinates Libris continentur, addenda funt tanquam corolloraria in proprijs 
u locis, Probkmata in quibus quadrata vel re&angula, font qnadratis vel re&angulis 
*< majora vel minora, dato quam in rarione ; vel quorum unum fimul cum eo quod ad 
•" alteram datam habet rationum, datum eft. Nam et haec farpius in ufu ▼eniunt.** 
But inftead of this, theDo&or had afterwards thought proper to expand the Problem 
In the two additional books juft mentioned; 
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the cotiftant references to the two former books, the additional 
books are rather untnterefting, efpecially when read without 
any particular application of them to the folution of Problems. 
But they have a fimirar utility to that of the former books; and 
when any geometrical Problems can be reduced to fome par- 
ticular cafes <>f this fupplement, it affords alfo an immediate 
conftru<Stion and demonftration pf fuch Problems.* 

The next, and certainly the mfcft important portion of the 
pofthumous volume, contains Dr, Simson's difcovery and 
ill u ft ration of the Porifms of Euclid; and as this volume is not 
in general circulation, it may be k gratification to fome 
readers, be fides the account already given, to add a more 
particular detail of the hiftory of this curious piece of ancient 
icience, and of the Dolor's fticcefsful inveftigation of it, 
aftetf it' had baffled the researches of all the ingenious men 
who attempted it before him. . 

Thefeventh book of the Mathematical Collections, it. has 
been obferved-, is the only notice to be found in ancient 
authors. of Euclid's Pdrffms*; if we except the few fhort and 
toot very fatisfaftory obfervations of ; Proglus* who lived, as 
is fuppofed, within a 'century aftef 'Pap-pus.^ . The tranfia* 



« i 



• Since Dr. Simson'9 death tvro other' reftoratipns. of the Seftio Determptala have- 
been publifhed. One by W. Wales, in 1772$ and another, by Gianninj, for which 
fee .Opuscula- Mathematics, aucfore Pbtro Giannini, Par race, 1773.— -.But yitb- 
refpeft to them, rt is fufficieht to obferve, that independently of the curious informa- 
tion in Dr. Si mson's valuable preface, the fuperiority. of his worjk, , .as a restoration* 
of Apolloni us, muft be obvious to the geometrical reader. 

 $ Pappvs flouriihed as is generally reckoned about the year 40Oof the ChrUtian- 
JEja, arid Proolus towards the year 500, and the foimcr is repeatedly quoted by the 
latter: See Su Idas',, arid Gerard. Vostius dt Uhwersa.AIatheseQi natura.et Consti- 
Mione, ct Chronologia Mathematicorui*. 



*\ 
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tion by Comma ndine of the fix laft books of Pappus, 
(which wore all that were found in the MS. ufed by him) 
was publifhcd in 1588, — The attention of the Mathematicians 
of Europe was foon directed to that work; and it gave rife 
to the various attempts which were made to reftore the loft 
works of the ancient Geometers, fo particularly defcribed in 
the preface to his feventh book. The Porifms of courfe 
were not neglected; though the very imperfect ftate of the 
description of them by Pappus, in all the manufcripts which 
iajve hitherto been examined, created peculiar, and appa- 
rently unconquerable, difficulties in the inveftigation. 

Albert Girard, a Geometer of eminence in the early 
part of the 17th century, was the firft who announced the 
reftoration of the Porifms of Euclid. In his Trigonomehy 
(1629), and alfo in his edition of Stevinus (1634,) he ftates 
his having reftored the Porifms; but in terms fo general, that 
no precife opinion can thence be formed .of his notions on 
the fubjeft. But from the firft of thefe intimations Dr. 
Simson reafonably infers, that Girard was not acquainted 
with the true nature of the ancient Porifms; and it appears 
alfo to be highly improbable, if he had had any fuccefs in 
recovering fo curious a branch of ancient learning, that he 
would have concealed it from the world.* 

* Dr. Simson in his preface juftly obferves, that theihort notices of Porifms in C. 
Ren aldinu»*s work De ResoL et Comp. Math. (Bon. 1644) are of no ufe in explain- 
ing the ancient Porifms, and in truth have no relation to them. He feems to ufe 
the term Porifm for exprefling the general rule refulting from an algebraical invefti- 
<gation in general terms: fee pp. 280, 1. They are general corollaries, in the common 
acceptation of that term. Schootbn alfo, in his Exercitationes Math. (fed. 24.) 
ufes the term Porifm for an inveftigation, without any precife object, of a variety of 
relations among lines drawn in and about a circle, or other geometrical figure. He 
gives only an example of a circle. 
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Bullialdus is the next author who mentions them in one 
of his Ezcrcitationes Geometric*, (1657,) but in it he refers to 
Fermat as the inventor, who had communicated the dis- 
covery in letters to fome of his friends at Paris; Bulli- 
aldus, however, was unable to inveftigate them.* This very 
eminent and ingenious man Fermat appears to have been 
the firft in modern times, who made any near approach to 
the difcovery of the Porifms. He fuppofed that he had 
afcertained the nature of thefe proportions, and that he 
had made fuch progrefs as to enfure a compleat reiteration 
of Euclid's work. In his treatife on the fubje&, which was 
published only after his death in 1679, he gives five propor- 
tions (without demonftrations) as fpecimens of his invention. 
Thefe are certainly Porifms, but none of them belonged to 
Euclid's Treatife ; and this circumftance, befides other argu- 
ments, juftified Dr. Simson in ftating that Fermat had 
not acquired a corre<5l notion of the nature of a Porifm.f 
It is fufficient to remark that Fermat's definition of Porifms 



* Dr. Simson, on the margin of his copy of this tra& of Bull i At. do i wrote the 
following remark: "Ex hoc Tractatu liquet Bulli album nihil 4e naturm Pa- 
" rifmatum intellexifle. R. S. Mart. 2Q, 1739.' 



ft 



t An Eloge on Monfieur Fermat appeared in the Journal des Scavant, Feb* Q, 
1665, eight years after the publication of Bullialdus's trad, in which the fuppofed 
difcovery of Fbumat was announced to the world. This Eloge is alio copied into 
the volume of pofthumous works publifhed in ifyg by his fon ; but in the enume- 
ration of his works which it contained, no mention is made of the Porifms. Some 
readers may be gratified with Fi&mat*s definition or defcription of the Porifms. 
" Cum Locum jnveftigamus Lineam re&ain aut curvam inquirimus, nobis tantisper 

ignotum, donee Ix>cum ipfum inveniendse lines defignaverimus, . fed cum ex 
" fuppofito Loco dato et cognito, alium Locum venamur, novus ifte Locus Porifma 

voeatur nb Euclidb, qua ratione Locos ipfos unamfpeciem, et eflc et vocari, verify 

£me Pappus fubjunxit."— -Fbbmath Opera, vol. ii. p, 118. 

G 
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(which at the fame time is not very dearly exprdfed,) is 
avowedly derived from the definition of them by the 
Mathematicians reckoned modern, (unc*T$p>i>) in the time of 
Pa*mm» and which he pointedly cenfures as inadequate. It 
may therefore be concluded from this authority, that F£*« 
mat's notion of a Porifm was imperfect j mole efpecially 
as by this; definition a mimcrwtt clafe of Porifms, altogether 
unconnected with Loti> were fieceflarily excluded. The 
matter, however, is rendered perfectly clear by Dr. S*ii$oi9*$ 
full exposition of the nature of Porifms ; of which he give* 
a new definition, very different from that of Fbrmat, hut 
fortified by accurate reafomng* and the- illu ft ration of many 
examples both of Euclid's Porifms, and of others composed 
by himfelf and hid friemfe* The Doctor atf* obferves, that at 
an early period he had been ftudyfcig F eh mat's Trait da 
tforifms, and that in 17J5 be had d if covered the dtemotiftratiotv 
of. cab. 1. prop. 4. of Format's Proportions, before he kfttw any 
thing of the nature of Porifms. Sa littfe couM be derived fron* 
the labours of that diftinguifhed Geometrician, by Dr. Simson, 
in h« investigation of the common obje& of their puifuit* 

Dr. David GKKdoftr a!fo> ati eminent Geometer hi the 
latter part of the fame century, feems, from having taken 
<>nly a fuperficial view, of the fubjelt, to have deceived, 
himfelf when be obferve^ in the preface to hb valuable 
edition of Euclid, that it would not be difficult to rertore the 
Porifms of Euclid, if the Greek text of Pappus were puUifltetL 



• Dr. Hai^by, in the preface tp the- Sectip Rationi*> (lag page) fpeaUng ofi » 
work of FsmiAift, a44fe " qui (fcr Fejmtatius) ct Porifnoata ^uqiipitq*)* tog* 
" difficillimum, redintegrate ^otyciftp c&inpro fidoft nan ltt*r*vit»!' 
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That text was within his reach, as there were two Greek 
roanqfcripts of Pappus in the Savilian Library, of which, as 
Profcflbr of Aftronomy, he had a particular charge; but 
there is no evidence of his having made any attempt, and 
he died while engaged in another important work, the 
publication pf the Conies of Apojxomus, which was finished 
by hk Colleague Dr^H alley. From the Savilian manu* 
fcfipts, Dr. Hall BY was enabled to give an improved edition 
of the preface to the feventh book of Pappus, with a trans- 
lation much Superior to that pf Commandite. The general 
account of the Poriftm is in fome places corrected ; but the 
detail of the contents of Euclid's work remained fo very 
defective and unintelligible, that Dr. Halley, with his 
great abilities and learning,- and with his fuccefsful expe* 
lirooD in reftoring and elucidating feveral works of A*ol- 
lonius, was compelled to give up the investigation of tltt 
Porifms as hopelefs; and he was brought to this conclusion, 
both from the difficulty of the fubjeft, and alio from the 
mutilations which the injuries of time had occasioned in all thf 
manuscripts which had been examined.* 

Fjrom all thefe feemingly unfurraountable $bftru<ftions, 
it required an uncommon degree of zeal and fortitude in 
Dr. Simson to undertake the investigation; and from his own 
account, which has already been given, his perfeverance 
was not Ids remarkable* From the tine of his fa& difcovery 
pf the nature of a Perifai, the DoAor, without negle&ing his 
other fcientHic purfuits, Occafionally applied bis njijid to this 
sery curious luhjett; and notwithstanding the wtoy <Nffic*l* 

* Sec Note B. at the end. 
O 9 
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ties which he encountered, he was at length completely 
fuccefsful; not only in explaining the diftinciive chara6ter 
of thefe Proportions, but in the investigation of a number 
of the individual Porifms of Euclid, and alfo of various 
other Porifms, which were ufeful, both in illustrating the 
nature of thefe Propositions, and in (hewing the application 
of them in the refolution of difficult geometrical Problems. 

Alter a certain progrefs in the profecution of this fubjeft, 
it became an important object to afcertain a juft definition 
of the Porifm. The definition given by the later Mathema- 
ticians, as dated by Pappus, but cenfured by him, " quod 
" deficit hypothefi a Theoremate Locali,"* clearly implies 
that a Porifm had an immediate reference to a Locus ; though 
it is not lefs clear that Pappus considered Loci as only one 
clafs of Porifms, (a large one no doubt,) but that of courfe 
many Porifms have no connection whatever with Loci. 

But the definition which Pappus quotes from the ancients,^ 
as more characteristic of Porifms, is too general for any ufeful 
purpofe; and though it does correfpond to the nature of 
thefe Propositions, yet . it is deficient in discrimination, and 
of itfelf neither conveys any precife notion of Euclid's 
Porifms, nor gives affiftance in the investigation of any indi- 
vidual Proposition. . 



• " Ctnod deed in hypothefi Theorematis Locaiis." Hall. rerfio. 

, f P^fpui, in his deicription of the Porifms, (preface to 7th book,) dates the 
fbUowingdcfinitiont of aTheorem,aProblem f anda Porifm: "Differentias autemhorum 
" trium, melius infellexifTe veteres, manifeftum eft ex definitionibus. Dixerunt enim 
"Theorema effe quo.aliquid proponitur demonftrand«m j Problema quo proponitur 
" aliquid conftruendum; Porisma ?ero efle quo aliquid proponitur inveftigandum.'* 
Halleii verfio. ... 
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After much confideration of various forms of a Definition 
which had occurred to him, the Do6lor finally fettlect the 
following: " Porifma eft Propofitio in qua proponitur demon- 
" ftrare rem aliquam, vel piures datas effe, cui, vel quibus, ut et 
" cuilibet ex rebus innumeris, non quidem datis, fed quae ad ea 
" quae data funt eandem habent relationem, convenire often- 
" dendum eft affe&ionem quandam communem in Propofitione 
" defcriptam."* 

The Doctor illuftrates the propriety and accuracy of thb 
definition by many examples ; and (hews particularly wherein 
the definition blamed by Pappus coincides with his, and 
wherein it is deficient, by excluding many genuine Porifms. 
The definition indeed, with much addrefs, is fo framed as 
to correfpond with all the intimations of Pappus refpe&ing 
Porifms, and alfo with the character of the individual Porifms 
of Euclid, which Dr. Simson had difcovered ; and therefore 
may juftiy be confidered as expreflive of the notions on this 
fubjedt entertained by the ancients* It is not pretended that 

* From the ncceflary generality of expreffion for comprehending every ctefc of Pbrifimv 
there is fome obfcurity in this definition ; but the Latin language, which Dr Simson 
ufed in all his mathematical writings, is in this cafe better fitted for giving precision, 
and for preventing ambiguity, than the Englifh. In Mr. Lawson's trandation of 
Dr. Simson's Introduction to the Porifms, which is plainly meant to be ftri&Iy literal, 
this definition is expreffed thus: " A Porifm is a Propofition in which it is propofe 
" to demonfirate that fome one thing or more things are given, to which, as alfo to 
" each of innumerable other things, not indeed given, but which have the fame 
" relation to thofe which are given, it is to be fhewn that there belongs fome common 
" affection defcribed in the Propofition.*' The following lei's literal tranilation is 
propofed by Mr. Playfair, for remedying part of the obfcurity: " A Porifm is a 
" Propofition in which it is propofed to deraonftrate that one or more things are 
" given, between which and every one of innumerable other tilings, not given, bu| 
' aftumed according to a given law, a certain relation, defcribed in the Propofition, is- 
" to be fhewn to take place." Ed. TranfacV. vol. Hi*, p. 172, Note. 
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this was a definition of the ancients; for probably no pnecife 
definition was given by them, of either Theorem, Problem, 
or Porif m. None appears in the works of the more early 
Geometers, which are it ill preferved in a considerable degree 
of purity, and where fuch definitions would naturally have 
had a place- And we may affirm with much probability, that 
if any ufeful and chara&eriftic definition of a Porifm had 
reached the times of Pappus, he would not have neglc&ed fo 
valuable a remnant of ancient mathematical fcienoe, in a work 
obvioufly defigned tor the preservation of the more curious 
portions of it. He does not omit a definition, which probably 
was only a traditional and pointed obfervation of fome ancient 
Geometer; and though of no ufe in explaining the character 
pf a Porifm, yet it in fome degree fortified his objection to the 
definition of the later Mathematicians, who, he ftates, from 
inability, could not accompli ih the investigation of Porifms j 
but iatisfied themf elves with afiiuning the conftru&ions as they 
found them in Euclid, or other Geometers, and adding the 
demonftrations. 

It is obferved by Pappus, that a Porifm is neither a problem 
nor a theorem, but fomething of an intermediate nature; and 
that it might be propofed either as a problem or as a theorem; 
fome Geometers contending for the one, and fome for the 
other. Dr. Simson has given a form to the enunciation of a 
Porifm, implying this intermediate' character between a 
problem and a theorem. In his enunciation it is affirmed 
that certain things may be found, which (hall have the relations 
or properties therein defcribed. Perhaps this form refemWes 
more that of a theorem than of a problem; but At the fame 
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time, the things, of which it is fakf that they may be found,, 
mud be actually investigated by analyfk, as if the Proportion 
were a problem* Were it fimply propofed to inveftigate 
certain things which would have the properties exprefled m 
the Porifm, it may be regarded as a problem ; but if thefe 
things are found by a conftru<5tiort defcribed in the enunciation, 
the Propofition becomes a theerenrr, affirming the truth of the 
properties aflerted; and then a demonftration only is required,, 
without any investigation ; in the manner which appears to* 
hare been pra&ifed by the later Mathematicians, alluded to 
by Papws.* 

The moft fatisfa&orp illuftration of thefe definitions h 
hy example^ of which Dr. Simson gives a great variety * 

* The enunciation of a Porifm as a problem, it dot confident with the uiual cha- 
racter of fuch Propofitions. Problems commonly (whatever difficulty attend the 
atffcial resolution of tincaa) are alrobft immediately recognized by tbofe having force 
knowledge of geometry, as either peflible ia certain cifcumftanoes of the data,, or a*, 
altogether irapoffible; and it is unufual to propofe as a problem, " to find things with 
"certaior properties, receding the poffibility of which* no judgment can be formedt 
*' without an aaalyfia, or fuch cooidgiation' as iff equivalent to a* atariyiisi" Fbr 
example, if it had been propofed as a problem- in the time of Apoi.LON.kus, to find in* 
'* given parabola a* point having the property of the focus, that point being then* 
mkaown ? f«eh » Proportion would nor hairy been cdnfl<tene<* as a p&ptr pVbblenv 
but in reality would have been* a genuine Porifm.— -—Pa ocl us, in his defcription of 
Porifms, mentions the 1 Prop. 3 Elem. " to find' the center of a circle,* as a Porifm, 
befog hi lime nteatiure betvreeri i pM&A a*l a theorem. Bi* in*tfol! cafo> ate at 
circle, from Euclbd's definition of it, mu&have a centev, the Propofitiba " to find, 
that center," feems to be a proper Problem. fracT the circle been defined from- 
aftotfter o#k*propeiiiie#j as for kiftanee, from its being ptodbced by the- extremity ot 
a ftraigkt live moving at- right angles to another ffraigjit fine gm» in- magnitude and* 
pofition, and in the fame plane, fo that the fquare of the moving line be equal to the 
wftangle by tne figments into whfch it ditidb the giVdn Kne '*, men the finding of th& 
ocnter would be » proper PbrifimV and migfet be enunciated rims n *' w&tbia a* gtaMt 
•* circle (defined in the manner now mentioned) a point may be found, from* wiuclit 
* all 1 ftfaighf lines dkawn to the cfccumferencd will be equal/ 
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and he distinguishes clearly the Locus and Local Theorem 
from the Porifm, though all the three, in a large clafs of the 
latter, are convertible into each other* He proceeds to give 
examples of Porifms altogether unconnected with Loci, and 
adds likewife an algebraical or arithmetical Porifm; all of 
which, however, are clearly comprehended in his own defi- 
nition, and difplay the defeat of the definition cenfured by 
Pappus. 

After an ample expofition of the nature of Porifms, the 
Doctor proceeds to the reftoration of fome of Euclid's Porifms, 
beginning with the general Propofition contained in Pappus, 
though in an imperfect State, and distributed into the ten 
cafes alfo remarked by him; adding the fecond general 
Propofition, which is an extenfion of the SirSt. He then inveSti- 
gates feveral other Porifms afcertained to belong 10 Euclid, 
from the remaining fragments of his defcription; and by 
employing fome of the Lemmata afiumed by Euclid, and 
preferved by Pappus, he proves the identity of his invefti- 
gation with that of the original author. The Doctor's invefti- 
gation of Porifms, of courfe, is in the ancient analytic method ; 
though from the general nature of thefe Propositions, fome 
variation in the form, from what is ufed in a common problem, 
is requi(ite. # The things to be investigated, as in the com- 
mon analyfis, are fuppofed to be found ; and the relation 
of them to the innumerable other things muft alfo be afiumed, 
and often, as existing in different Situations, to exprefs effedtually 
the general nature of the Proposition. — It is unneceSTary here, 
however, to enter more particularly into thisdifcuSfion, as the 
propriety and ufe of the form adopted by Dr. Simson can 
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can be fully explained only by examples, and will be intel- 
ligible to tli of e who have duly considered what he has 
written on the fubje6i.* 

Fermat's five Propofitions, though ftated by him in 
the form of theorems, are undoubtedly Porifms, and as no 
kive (ligation or demonftration was given of them fo far as Dr. 
Simson could learn, they are properly added. He gives them 
the appropriate form of Porifms, renders them more general, 
and adds the neceffary analyfis and com position. The fecond 
Prop, of Fermat belongs to the parabola, and is demon* 
ftrated in the Doctor's Conies, Prop. 19. Lib. v. 2d edit. 

The Porifms of Euclid, fo far as may be conjectured from 
the defcription of Pappus in its prefent imperfect ftate, 
fcem all to have had reference to the circle and flraight lines, 
and therefore may be called plane; but it is obvious that the 
Conic Sedtions may fupply many {olid Porifms, and fuperior 
lines in like manner may be the fource of fuperior clafles of 
Porifms, which the ancients would have called linear. Dr. 
Simson concludes this work with fome elegant Porifms of 
his own, and fome by Dr. Stewart, one of the very few 
to whom he had, in the earlier part of his life, freely com- 
municated his invention.:): He takes occasion alfo to (hew the 

• Iihall quote here an important obfervation of Dr. Sjmson's on this fubje& 
Opera Relig. p. 337. " Semel igitur ad minimum, pun&um, re&a, angulus, vel 
quodcunque fuerit de quo in Porifmate aliquid generaliter affirmatur, fumendum 
*ft utcunque* intra tamea limites, fi qui fint in Porilmafte prafcriptos, ut legitime 
fiat analyfis. Saepe autem breviui et faciliut ea quae inveftiganda funt invenientur, 
* ( fi turn qoxvis ex prsdi&is rebus fumatur utcunque, turn denuo modo quodam 
"particular! fumatur,^quando hoc fieri poteft." 
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utility of Porifms in producing eafy refolutions of geometrical 
problems, which, without that affiftance, might be complex 
and difficult. 

This application of Porifms by the ancients is dated by 
Pappus; who infinuates alfo, that little had been done refpe&~ 
ing them by the geometers fubfequent to Euclid; but asr 
Euclid's treatife is part of the rdwog *m\vo pivot, we may 
prefume that this ufe of the Porifms was in contemplation 
of the author,-}- and was probably regarded by fubfequent 
geometers as the , mod important. 

I cannot omit adverting . in this place to a very ingenious 
theory of Porifms proposed by Mr. Profeflbr Play-fair* 
of Edinburgh, firft briefly in his account of the life of Dft 
Stewart,* and afterwards more fully explained in a memoir 
on that fubje& in the third volume of the Tranfadions of the 
Royal Society, of Edinburgh. The.refult of his investigation 
is, that a Porifai is the cafe of a problem which becomes 
indeterminate; or more particularly, " a Forifm is a Propo- 

fition affirming the poffibility of finding fuch conditions 

as will render a certain problem indeterminate, or, capable 
of innumerable folutions."§ But though I admire the 
ingenuity, anid fully admit the foundaefs, of this definition, 

f It is proper to obferve that Dr. Simeon gives a corre&ed edition of all the Lem- 
mata belonging to the Porifms, which mud be very ufeful to thofe who may attempt 
to recover more of Euclid's Porifms. 

'* This life of Dr, Stbwart, read before the Edinburgh Society ia July 17&4, w*b 
published in -the firft volume of the Tranfa&ions; v 

 

$ In this paper is given a comprehenfive and very ingenious .theory of the 
nature of Porifms founded on this definition 3 to which the reader who is dcfiroui ef 
fatisfaftory information on the fubjed is referred. 






ROBERT SITVISON, M. D. 51 

and alio the utility of the principle on which it is founded, 
iri the difcovery of Porifms, I muft acknowledge my doubt 
of that particular notion of a Porifm having ever beer* 
adopted, or eVen propofed, among the ancient geometricians; 
The circumftance of its* being' fo fatisfa&ory as a definition 
Is to' ftie ii proof that it was never generally known or 
embraced : for had it ever been approved and eftablifhed, it 
feems fcarce poffible that it ihould afterwards have been 
ndgle&ed and- loft. That among the ancients the confidera- 
tiotv of the relations fubfifting among the data, in fome 
problems, might have occafionally fuggefted the particular 
Cafe in which thefe problems would become indeterminate, 
is very probable. It might alfo have often occurred to them, 
that this indeterminate cafe involved an important general 
Proportion, which might be Separately dated as fuch, and 
preserved. Many Porifms of Eire lid may poffibly have 
been invented fo that way; but ftill I entertain, a doubt, 
if ever the ancients were in pofleffion of this notion as a 
principle, ahd as the ptf>per ground of the definition of a 
Porifm. PAPPtrs mentions the definition of the ancients, and 
apparently as the only one which they were known to 
poflefs, though, as has been remarked, it be of no particular 
ufe. He mentions alfo a definition of the later mathematicians', 
Which he cenfures as erroneous: but if fuch a compleat 
*ftd fattafa&ofy definition, which not only accurately d\U 
tinguifhes that clafs of Proportions, but points out an obvious 
fource of the difcovery of them, had ever been generally 
understood among the ancients, it is difficult to fuppofe that 
it could ever have been loft ; and had it reached the time 

h 2 
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of Pappus, it is moft improbable that be fhouJd negleft 
the recording of it in his detailed account of Euclid's treatife 
on this fubjeft. With thefe ftrong internal probabilities, 
and the total want of external evidence* I muft (with defer- 
ence, however, to the opinion of thofe who may think differ- 
ently) adhere to the judgment which I have already exprefled 
concerning the recent origin of this excellent definition 
propofed by Mr. Platfair** 

The very compleat account of the Porifms given by 
Dr. Sim son in this pofthumous treatife may be confidered 
as fo fatisfa&ory an illuftration of the nature and character 
of Euclid's work, that the juftice of the concluding remark 
of his preface will readily be admitted : " His igitur doc- 
u trinam Porifmatum fatis explicatam, et in pofterum ab 
" oblivione tutam fore, fperare liceat." I may take the 
liberty of adding, that though Dr. Simson's fame, as an 
accurate, elegant, and ingenious Geometrician, . be eftablifhed 
from his other works ; yet the defloration of the Porifms of 
Euclid will be regarded by pofterity as the moft important 
production of thofe powers of inveftigation and genius, with 
which he was fo eminently endowed. 

There remain fome fmall trails in the pofthumous volume, 
which fh all be very briefly mentioned. 

The treatife De Logaritkmis is formed on the model of the 
fifth book of Euclid; and aotwithftanding the great variety 



* See Note D« at the end. I may here obferve that the two definitions are pen- 
fe&ly confident : but though Dr. Simson's might eafily be derived from Mr. Plat* 
fair's, yet the dedu&ion of Mr- Plat fair's from the other is by no means fo 
•brioas, and does not appear to- hare ever occurred to Dr. Sjmson* * 
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of explanations which have been given of that celebrated and 
mod ufeful invention, yet a deduction of the properties of 
Logarithms, with the fame ftri6l manner of demonftration 
which is ufed by Euclid in treating of proportion, remained 
a de fid era turn in the fcience. It was undertaken at 
the requeft of the late Earl Stanhope, who fuggefted to 
him fome valuable hints on the fubje&; and the trait, though 
(hort, is compleat, and appears to be the laft woik which he 
finifhed. His correfpondence with the Earl Stanhope 
about the plan of it was in the year 1752 ; and the fair copy 
from which the tra6t was printed, is dated Feb. 19, 1762. But 
in this fome corrections were made with the fan&ion of the 
.Earl Stanhope. 

The next tra6t, Dc Limitibus Huantitatum et Rationum, is 
only a fragment; but it contains a rigorous demonftration of 
the principles of fluxions, and of prime and ultimate ratios. 
It is well known that from the time of the invention of 
fluxions, fome inaccurate expreflions refpe&ing infinitely 
little quantities, and fome loofe reafonings founded on fuch 
expreflions, had crept into that branch of fcience Much 
difcuffion arofe, and a ferious controverfy was maintained for 
fome time; which, in a fcience profeffing to be founded on felt 
evident principles, and conducted with ftrift demonftration, was 
of itfelf a matter of fome reproach. Mathematicians of consi- 
derable name took a part in the bufinefs; and many treatifes were 
written, with a view to remove the objections which had been 
ftarted, and alfo to give a rigid demonftration of the principles 
and rules of this new and moft important analyfis. The doc- 
trine of limits was certainly implied (though not in language 
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calculated' to prevent every objection) in Sir Isaac Nit^toK's 
Propofitions of prime and ultimate ratios; The principle, 
however 1 , came afterwards to be ftated hi more accurate 
language; and is now by utilverfal confent admitted to be the 
found foundation on which this branch of the fcienc6 ought 
to reft. This certainly has befen propirly explained in oth<ir 
treatifes; yet it may be hoped that this fragment of Br. 
Simson's will be confidered by the admirers of the fimplicity 
and accuracy of ancient geometrical reasoning, not only as free 
from evin the pretence of objection, but as a demo nitration, 
with elementary pei f f^icuity, 6f thfe principles' of fluxions.* 

At the end of the volume is an Appendix, containing a few 
geometrical problems refolved in the ancient analytical method. 
This addition was ttiade at the requeft of thfe late Earl 
Stanhope ; but it is proper to mention, that it does not appear 
that Dr. Simson ever intended to make any fele&ion of fuch 
problems, with a view to pttblicatidn. There afe, na doubt, 
among his papers, a great number of geometrical problems; 
fome of which are valuable, but almoft all of them appear to 
have been taken up only from the fuggeftion of the moment, 
either from his reading, his correfpondence, or from his own 
particular ftudies; but generally without any decrfive marks of 
his having given a particular consideration of the beft pofiible 
folutions. The few dtided in this place were fele<5ied juft 
when the volume was nearly printed, find without any parti- 



• It appears from Dr. Sitasov'a papers, Chat he had been thinking of the method 
of limits as far back as 1736, and . then propofed to extend this method to the firft 
and fome other Propofitions of the Principia. No trace however remains of his hav- 
ing compleated this defign* 
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cular objedfc in view, except that examples might be given of 
the accurate determination of problems, about which the 
ancient Geometers were fo very curious, and which has often 
been neglected by the moderns. I muft obferve, however* 
that the laft problem, being a cafe of the Tactions of Apollo- 
nius, will be mentioned more particularly afterwards. 



i 
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SECTION IV. 



Of Dr. Simson'j Unpublijlied Papers and Correfpondence. 



I SHALL conclude the account of Dr. Sim son's labours and 
inventions with a few obfervations on his unpublifhed 
papers, and his correfpondence.* From thefe papers it docs 
not appear that he ever ferioufly embarked in the reftoration 
of any other of the treatifcs in the rowoq ccvaXvopivos, except 
thofe already mentioned. In an early MS. volume, indeed, 
he gives an arrangement of the cafes of the Problem of the 
Tactions, and in other papers the folutions of moft of them.-f- 

* Wherever iti this Memoir I have made ufe of Dr. Simsom'i unpublifhed papers, 
the reference to them is particularly remarked, that an/ inadvertence or miflake of 
mine might not be attributed to him. 

f The Ta&ions of Apolloniub were firft reftored by Vieta, in a treatife, which 
he calls Apollo hi us Gallus. Afterwards they were reftored by various mathema- 
ticians, both geometrically and algebraically. A Treatife of the Ta&ions by J. 
Gdol. Cambbbr waspubliihed atGotha and Amsterdam in 1795., and is mentioned 
with commendation by Montucla, (torn. iii. p. 14,) but it contains only an edition 
of Vibta's treatife, with notes and additions, and a curious hiftory of the Problem. 
The hiftory is interefling, from the accounts which it contains of the labours of fome 
foreign mathematicians upon this problem, which are little known in this country. 
He gives the preface and Lemmata of the Tactions in Greek, with fome various read- 
ings of feveral manufcripts of Pappus. Though V i eta's folutions are elegant, yet they 
are in feveral refpefts deficient. There is not a full diftin&ion either of the cafes, or of 
the neceflary determinations. No analyfis is given, and no attempt to reftore the 
Apollonian folutions by the ufe of the Lemmata in Pappus, which had been aflumed 
in the work of Apollonius. See Cam bur de Taction&us, p. 4, and p. 12. 
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it woffld feem, however* that as there was little difficulty in 
this problem, it had not been fufficiently interefting to engage 
him in a.compleat rcftoration of it. The ufe of one of the 
Lemmata, (Prop. 117, Lib. vii. Pappi,)J in refolving a cafe ojf 
the Tactions, did not for fome time occur to him; but having 
discovered it, he deduced from it the elegant folution of that 
cafe which; is printed in the pofthumous volume. I found 
among his, papers the following date of this folution: *' Feb* 9, 
", 1734, mane, poft ho ram I mam ante meridiem." So minute 
was he in fome of thefe notices; and in this cafe perhaps, at 
the moment, he fqlt a little fatisfa£Uon from having overcome , 
the only difficulty in reftoringtheTadions in the Apollonian 
method. 

Pappus, in his defcription of the Tactions, obferves that there 
are . other problems refpedting Tactions, which were generally 
neglected* by the editors ; of whom, however, fome prefixed 
one of; rthefe problems to the firft of the two books of Apol- 
lonius, as an .eafy and -proper introduction, to the dodtrine of 
Ta<5iiws.* Pappus gives the general defcription of -this 
prabtem, from which Dn Simson ftated the arrangement and 
folgtion.of the feverai cafes; and he alfo proppfed and refolved 
another problem of Tactions, via. " of points, lines, and 
? € circles, ; any two being given to defcribe a circle through 
." the points, or touching the (taught lines or circles, of which 

X See Note E. at the end, 

• This Problem is « of points, ftraight lines> said circles, giten in position any fwo, 
%t to deicribe a circle given in magnitude, which may pais through the given pofat 
V crpojpts, and touch alfo (if poffible) the given lines or line," This problem *as 
H alio refolyed by Mahinus GHBtAtDus. - * * J 
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" the centre fhall be in a ftraight line given in pofition." But 
all thefe problem?, though very eafy, may be occasionally 
ufeful, when a propofed problem can be reduced to a cafe of 
any of therm 

With refpe6t to the Inclinations of Apollonius, he feems 
to have beftowcd little attention ; only it may be obferved, 
that, after repeated unfuccefsful trials, he found (February 
20, 1723) the folution of the problem about the Rhombus, by 
the Lemma of Pappus, (Prop. 70, lib. vii.) which Apollo- 
nius no doubt had employed in his folution. The figure of 
this Lemma in Commandine's Pappus, which is erroneous, 
was at the fame time amended.* The Inclinations had been 
reftored by Marinus Ghetaldus ; and fubfequently to Dr. 
Simson*s time, by Dr. Horsley, the late Bifhop of St. Afaph, 
in 1772; and alfoby Mr. Wales, in 1779. I may further re- 
mark, that Dr.SiMsoN made fome ufeful corrections of another 
Lemma of the Inclinations, viz. Prop. 85, lib. vii. Pappi. And 
in this Proposition is an example of the dedu&ion of a problem 
to a cafe of the SeStio Determinata, which is thence confidered 
by Pappus as compleatly refolved ; and in the demonstration a 
reference is made to that cafe, being Epitagma 2. Prob. S. lib. i. 
Sect. Determ. In Commandine's time the loft treatife De 
Sect. Determ. had not been reftored; and therefore, in his 
commentary on this Proportion, he gives a folution of that 
cafe, as neceflary to the folution of this lemmatic problem. 



* See Note F. at the end, in which is given Dr. Simson's folution, and the 
amended figure of the Lemma. It may be obferved, that an ingenious correction of 
the Lemma* and of its figure, as it is delineated in the Savil. MS* No. 3, is given by 
Or. Hoat let, in his Rejiiiution of the Inclinations. 
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Among the Doftor's papers there remain alfo fome fragments 
refpe&ing Loci ad fuper/iciem, of which Euclid compofed 
two books, making a part of the rowoc dva\vopivc$. Pappus, 
in his preface to his feventh book, gives no defcription of thefe 
two books, nor any account of their contents, from which, as 
in other cafes, geometers might have been enabled to explain 
or reftore them. There are, indeed, a few Lemmaia at the end 
of his feventh book, faid there to belong to the Loci adfuper- 
Jiciem, but the firft, as it is enunciated, and the other four,* 



* Thefe five Lemmaia are in Comm andine's tranflation, and fome of the MSS. m 
a very imperfect ftate, as will appear from the following fhort account of them. 

The enunciation of Lemma 1> (Prop. 235.) is a fimple Conic Locus* but in a fort 
of fupplementary enunciation is an allufion to a Locus ad superficiem, which in its 
prefent ftate is unintelligible; but a conjecture about the meaning of it is propofed by 
Dr. Wallis, in the Savilian copy of Coji mavdinb. 

In fol. 300. a. Command. 1588, the four laft lines, though in the type of the com- 
mentary, is a part of Ihe text, and the Greek, of which it is a verfion, is in the Savil. 
MS. No. 3* It is the enunciation of a well-known Conic Locus, but without any 
deraonftration ; and at the end it is faid, '< that it will be {hewn by premifing the 
" following Locus." This probably was Lena. 2, as the next Proportion 236 (viz. 
ihe Locus referred to) is Lena. 3. 

Prop. 236. Lem* 3. is alfo a well-known Conic Locus, confifting of three cafes, 
belong to the three fe&ionsj but the firft cafe of the parabola is alone demonftrated 
in tbisPropofition. 

Prop. 237* Lem. 4. This is the enunciation of the two cafes omitted in the pre- 
ceding Prop. 236 j viz. thofeof the ellipfe and hyperbola, and thefe are analyzed 
and demonftrated. 

Prop. 238* Lem. 5. This proportion is only a repetition of what I fuppofe to have 
been Lem. 2, and is the fame Locus to the three fedions as was there ftated. Pappus 
demonftrates only the firft cafe of the parabola, by a reference to Prop. 236 ; but the 
other two cafes of the ellipfe and hyperbola are eafily demonftrated by a fimilar 
reference to Prop. 237. 

I may further remark that the Locus ad hyperbolem $ in Prop. 237, *' aflumed by 
Pappus in the folution of a folid problem, Prop. 34, b. iv. without however quoting 
either Prop. 237 of b. vii. or Apollonius. And no doubt it was at the time a well* 
known folid Locus. 

I 2 
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are all folid Loci; arid truly contain only two Loci, of which 
the onp i$ preliminary to the,other. What follows the enun-^ 
ciation of the firft (viz. Prop, 235) in its prefent mutilated 
ftate is unintelligible; it has, however, fome aJlufion to a Locus 

ad fupeiificiem, but the other four have none whatever. . It \i 

* 

indeed fomewhat Angular, that thefe Propositions are introduced 
in this place. Pappus, in his preface, profefles to give an 
account of the treatifes of the rowoe dvaXvopsvcx;, only fo far ad 
t^ie Conies of Apollonius, in the arrangement aflumed by. 
him, which is not the order of time, excluding thereby (from 
defign, we may fairly fuppofe) the Loci ad fuperficiem, and 
feveral others. Perhaps thefe Lemmata may be a fragment of 
fome other work, as probably is the Propofition, called \yppx tQ 
aveckvoj/iv* x t6ttx % fu.bjoined to them in feveral MSS. which has 
no obvious conne&ion with any other Proportions of that 
feventh book. It is poffible, however, that thefe fi ve p r opo* 
fitions may have been Lemmata in Locos ad fuperficiem $ but 

being folid Loci, might have been confldered as a proper 

v .... . 

addition to the " Lemmata in Conica Apollonii," to which 
they are fubjoined. 

In the defcription of the Loci Plani, however, a fliort 
account is given of the' .Loci ad fuperficiem, and they ire 
mentioned alfo in Prop. 28 and 29, lib. iv. Pappi; which are 
problems refolved by means of Loci ad fuperficiem, and which 
Dr;. $imson has corrected and rendered intelligible. Thefe 
are all the materials remaining for the inveftigation of this? 
difficult and curiqus, though perhaps not very important, piece 
of ancient geometry. 



>* i. 
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Dr. Simson had begun very early to confider thefe Loci; 
for in 1721 I find fome equations for expreffing the relation of 
the co-ordinates, by means of three indeterminate quantities. 
It appears alfo that he had afterwards defigned to give a regular 
explanation of thefe Loci ; for there remains a preface for fuck 
an cffay, in which he propofes to explain the method of in- 
veftigating fuch Loci by examples. From thefe he hopes that 
it. would be eafy for one well acquainted with; folic! Loci to 
inveftigate and defcribe any Loci ad fuperficiem which can 
arife. from Conic Sections varioufly filuated; ( u vario Jitu 
difpojith") In the beginning of the preface, where he remarks, 
the, very little known of thefe Loci among the moderns, he has 
a marginal correction, intimating that he had not, at the time 
of writing this preface, feen the treatife Des Courbes a double 
Corbure, which he afcpbes (furely from inadvertence) to D, N.* 
But as there is no treatife of that period of this title, or indeed 
on this fubjedt, but that of M. Clair aut, publilhed in; 1730, 
there can be little doubt of that being the work alluded to by 
Dr. SiMsoN/f 

i 

* M. Nicole, in a Memoir of the Academy of Sciences, (\J34) butfubfequent to the 
publication of Clair aut's work, makes an allufion to the curves of double cur- 
vature. M. Nicole was one of the centers of Clairaut's treatife. 

 a •  *  

f The very flight notice of the ancient Loci ad superficiem, by Des Cartes, in his 
Geometry, (book ii.) was of no ufe for Dr. SimsoVs inveftigation. " At vero duabus 
" conditionibus deficientibus ad hujus pun&i determinationem, Locus in quo illud 
" reperitur fuperficies eft," &c. This, to be fure, correfponds to an equation with 
three unknown quantities, but it is not purfued by Des Cartes. His commentator 
Schooten gives two examples, < which may perhaps be included in the general 
tJefcription of the Loci ad superficiem by Paffus, in his account of Loci Plani) but 
the Date and the Locus are all in the fame plane, and they furnifh no illuftration of 
what Dr. Simson confiders as the object of the ancient treatife of Euclid,-— See 
Cartesii G comet, Amft. 1683, p. 34 j and Schoot. Comment, p. 228. See alfo • 
ScBoor-BHit'Seclidnes Miscellanea. Lugd. Bat lfo;, p. 4Q4.[ 
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All thefe are comprehended in the following equation : 
xx+jxy+ax+by-\ — yy+jyzj — xz+gz+jzz=: Dato. 

The figns being any how changed,* 

In proceeding however to examples, he treats the fubjeft 
geometrically, and without any reference to the equation. 
There are indeed feveral examples, but all of them, except a 
few of the fimpleft forms, are unfiniihed ; and though in the 
firft there is a coniiderable progrefs, and an investigation of the 
common feftion of the Locus ad superficiem fought, when 
cut by feveral planes in different positions, yet he mentions 
feveral others to be afcertained, but which are not further 
profecuted. The Do6lor was not eafily diverted from an 
inveftigation, merely from' the difficulty of it; and we may 
therefore reafonably infer, that he abandoned the fubjelt, 
partly from its having been previoufly taken up by Clairaut, 
and partly from considering it as a branch of ancient 
geometry, of inferior importance and utility.^ The omiffion 
of any defcription of this and fome other treat ifes of the 
rlvoc amXvopevos, in the preface to the feventh book, is a 
prefumption of a iimilar eftimation of the Loci ad fuper* 
Jiciem being entertained by Pappus .J 

• See Note 6. 

f See Note G. at the end, fome of the eafieft examples. 

 In vol. ii. p. 151, of Fbrmat'c works, there is a letter of his to Robbryal, in 
which, after fome observations about Loci, and particularly refpe&ing one of the 
iecond book of Apoljlonius, he adds, " de Locis solidis et ad superficiem multa quoque 
" sunt detecla" He flightly alludes to the fame fubje& in a letter to Sir Kbnblm 
Diobt. Wallisii Of era, torn. ii. p. 859. Alfo * n page ll6of fecond vol. of 
Fbbmat's works, in the preface to his Porifms, after mentioning the reftoration of 
ancient treatifes of geometry by Svblliub, Vibta, and Mabinub Gbbtalpus, he 
adds, (i fequebantur Loci plant, Loci solid*, et Loci ad superficiem, et huic quoque 
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Befides thefe fragments of geometrical fpeculations, there 
are a great variety of Problems, Theorems, Loci, Data, and 
Porifms, difperfed through the Do&or's papers, and particu- 
larly in the MS. volumes, which he called Adversaria, of which 
eighteen remain* Thefe in general, as has already been 
obferved, appear to have been analyzed or demonftrated, 
as the circumftances of his reading, converfation, or ftudy, 
happened to fuggeft; yet they may be confidered as a valuable 
repository of fuch Propofitions, from which ufeful fele6tions 
might be made, for promoting the ftudy of geometry in the 
ancient method. They are depofited in the College library 
of Glafgow; and it is much to be wiftied, that fome gentleman 
c acquainted with the fubje£i, and who has leifure and incli- 

nation for the talk, would take the trouble of arranging a 
proper collection.* 

It has been repeatedly remarked, that notwithstanding Dr., 
Simsoh's early and continued partiality for geometry as 

" parti non ignoti nominis geometcae, fuccurrerant, eorumque opera manufcripta, 

« licet et adliuc inedita, latere non potuerint." And in another letter to Mr. 

Robirval (p. 153) he obferves, " J'en ay plus de cens Proportions tres belles et 
/ " particulierement des Lieux solides et ad super jiciem, maislc loifir me manque, &c." 

f No further account however of thefe restorations of Loci ad superficiem is to be 

found. 

• There are in thefe volumes, alfo, a number of geometrical demonftrations, by the 
Doctor, of theorems, in the works of various eminent analyfts, where they are treated 
either algebraically, or if geometrically, with inferior fkill. — I may remark that mod of 
the Propofitions alluded to are dated 5 and on fome particular occafions not only the 
day, bat even the hour is noted. Sometimes alfo* when he bad accoraplifhed a 
folution or a demonstration, which pleafed at the moment, fome expreffion of his 
fatisfa&ion is added. He began this practice very early, even before he was elected. 
Profeflbr of Mathematics, and it was continued till about fourteen months before his 
death. In the book of Adversaria Q.is the lateffdate now to be found, 11th Auguft. 
17675 he being then in his eightieth year. 
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cultivated by the ancients, he did not entirely negteft :the 
modern a'naly£s # but became well acquainted with algebra, 
and with the common applications of it which were pui fued 
in the early part of the laft century.* Me certainly did nat 
appfove of the prevailing ufe of algebra in geometrical in- 
vcftigattons, which could be accompliiKed with more elegance, 
arid not feldom with more eafe, by the ancient method ; but 
lie made no fcruple of acknowledging the fuperior power 
of algebra in complex geometrical inquiries^ and mdre cf- 
pecially in the application of it to fuch as are phyfical. — It is 
probable however, from all the information which can now be 
obtained refpe<SMng his ftudies, that though he understood the 
modern analyfis as delivered by Sir Isaac Newton, yet he 
did not continue to devote much of his time to the ftudy of 
it, and thence did not enter much into the profound, analytical 
/peculations of fucceeding mathematicians. 

It muft be admitted, alfo, that his rigid notions refpeding 
algebraical reafoning, particularly in geometry, had a tendency 
to limit inveftigations, by that method ; and to difcourage him 
from purfuing the methods of modern analyfis, who felt no fuch 
difficulties as had occurred to him. As an example, however, 
of Dr. Simson's knowledge of algebra, I may mention his inven- 
tion of fome very fimple and excellent feriefes for finding the 
circumference of a circle, of which he appears to have given 
an intimation in 1722 to Dr. Jurin, then fecretary of the 
Royal Society % — Dn Jurin. undertook to obtain the fentiments 



• Dr.SmtOK often amufed himfelf, efpecially ia .the latter part of his life, in 
fefolving' any geometrical prpbtax^ which' attj^ftedW notice, by the algebraical 
method, though he rarely made any entiy of thefe folutiou* in bi* Adversaria, 



ROBERT SIMSON, M. D. 65 

of his learned friends on thefe feriefes; and therefore Dr. 
Simson, in a letter of Feb. 1, 1723, tranfmitted to him his 
paper on the fubjecft,* containing the feriefes, with two 
elementary Propofitions from which they were derived. 
Though Dr. Jurin was not apprized that any thing of the 
kind had been done by others, yet by inquiry he found that 
Mr. Machin, near twenty years before, had communicated 
to the Royal Society fome feriefes of the fame form, but had 
afterwards withdrawn them. Mr. Machin readily gave a 
copy, of his feriefes to be communicated to Dr. Simsok, 
which Dr. Jurin fent to him immediately after; (March 

* I annex a copy of the portion of this letter which relates to the feriefes. The 
remainder of it refpecls the Porifms, and is taken notice of in another place. For the 
paper enclofed, fee Note H. at the end. 

" Sir, 

" Friday laft I had the favour of your very civil anfwer to the letter I lately gave 
"you the trouble of: fome private affairs have kept me from transferring the 
" enclofed trifle, elfe you fhould have had it fooner.— The feries for finding the 
" circumference of the circle which are in Mr. Sherwin's Book of Tables, being 
" deduced from tangents of arches which have a given ratio to the circumference, I 
« was delirous to try if the like might not in a general way be drawn from tangents 
41 whefe arches are not in a given ratio to it; and found a gmat many eafily flowed 
" from the two Propofitions and their corollaries, which I have enclofed. The Pro- 
" pofi tions, though obvious enough, I do not find in Mr. Briqos, or any of the authors 
" I have fearched for them: the corollaries are long fince known, if I miftake not. 
" Among the feries I have fet down, there is one which Mr. Jon us, in his Synopfisj 
" fays he had from Mr* Machin, and which is certainly one of the bed that can be 
" found by this or any other method. Whether any or all of the reft' have been taken 
" notice of by any body, I am wholly ignorant; but you may foon difcover. 

" I thankfully acknowledge the favour of your kind offer to obtain the fentiments 
" of fome of your learned friends upon the enclofed paper, but I entreat you may 
" give yourfelf no more trouble about it, fince 1 am afhamed to have given you 
" already fo much, when the thing is fcarce worth taking notice of, and which you 
" will eafily fee is not to be fhewn to any but as fuch." 
" Glasgow, Feb. 1, 1723." 
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1723). The extreme modefty with which Dr. SiMsdir 
mentions this ingenious inveftigation to Dr. Juain, is remark- 
able ; for though from the prefent ftate of fcience, thofe 
feriefes may hare loft their former importance, yet near a 
century ago they had the merit of novelty and utility, and 
had then occupied the attention of Mr. Ma chin and Dr. 
Simson. It may thence be fatisfa&ory to fome readers to fee 
a fuller account of them, which is given in a note at the end.* 
The Mathematicians of the end of the fifteenth and 
beginning of the feventeenth centuries began to apply 
algebra to geometrical inquiries ; and this method was much 
promoted and extended by Des Cartes. The ufe of 
negative and impoffible roots of equations was alfo introduced 
into this analyfis; though by preceding atgebraifts they 
were at firft not obferved, and afterwards when obferved were 
reckoned ufelefs. While algebra, in its early and humble 
ftate, was employed almoft entirely about numbers, thefe 
roots were naturally negle&ed, and the language of the firft 
writers on the fcience, was thence not encumbered with the 
metaphyseal difficulties which arofe from the procefles and 
reafonings of the followers of Des Cartes. Some of thefe 
were reafonably considered by Dr. SrMsoN as defective in 
that precifion of definition, and flrnftnefs of argument, which 
have ever been the boaft of pure geometry, and to which he 
had been accuftomed from his almoft conftant ftudy of that 
branch of the fcience. The Do&or, from this caufe perhaps, 
conceived a prejudice againft an application of algebra, which 

* See Note H. 
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was accompanied with fuch difficulties; and was thence led to 
treat of that fcience after the manner of the early writers on 
it, with the limited definition and ufe of the negative fign# 
Many detached obfervations on this fubjedt remain among his 
papers;* and fome fhort eflays alfo on cubic equations, in which 
he endeavours to explain them without admitting negative or 
impoflible roots. In the prefent ftate of that fcience, it is 
unneceflary to mention the detail of thefe fpeculations ; and 
it may be fufficient to remark, that though the method of 
inveftigation was different, the refults were fimilar to thofe 
contained in the Effay on the Negative Sign by that learned 
promoter and patron of mathematical fcience, Mr. Baron 
Maseres ; of which, from the correfpondence of opinions, 
Dr. Simson fpoke with much approbation. Dr. Simson's 
notions on this fubjeft probably varied a little in the progrefs 
of life, by his confirmed partiality for the ancient analyfis, 
and an encreafing prejudice againft the algebraical. The 
elegance and fatisfadtory clearnefs of every ftep in the 
geometrical method mud, where it can be employed, be 
univerfally preferred to the almoft mechanical procefs of an 
algebraical calculation. His animadversions, however, on the 
application of algebra to geometry, chiefly referred to 
thofe cafes where it was not neceflary, and in which 
the more excellent method of the ancients could be fuc- 
cefsfully employed. In Plane Geometry, and in the Conic 
Se&ions, the ancient method is ftill generally ufed, and 
by good judges is allowed to be the be ft for forming the 

• See in Note K. 9t the end, fome obfervations by Dr. Simson on this fubjeft, 
in his letter to Mr. Geo. Lb wis Scott. 
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tafte, and exercifing the reafoning powers, x>f young perfons; 
and Dr. Simson has done cflential fervice by his geometrical 
works, in exciting curiofity refpeding thefe branches, and 
facilitating the ftudy of them. 

Dr. Simson has no where in his writings given any fpecific 
opinion of the proper and ncceflary ufe of algebra in geo- 
metrical enquiries, and therefore we cannot judge with 
precision of his views refpefling it. It may be obferved, 
however, that as the indefinite number ofclafles of geometrical 
curves, in the prefent ftate of both the ancient and modern 
analyfis, can be conveniently treated of only by algebra, this 
application of algebra mud be admitted as neceflary ; and 
the definition of the Conic Sections by equations may be 
regarded as an ufeful introduction to the definition of 
fuperior curves on that principle. Dr. Simson feems, in 
the early part of his life at leaft, in fome meafuie to have 
admitted this; for in a great number of folid Loci among his 
papers, though demonftrated geometrically, the fuitable 
equation is added. Probably, however, he never fet about 
taking an accurate and comprehenfive view of the fubje£t 
in all its bearings ; and having made his early choice from 
tafte, the ancient analyfis continued through life to be the 
favourite objeli of his ftudy. 

Considering the unbounded extent of mathematical fcience, 
and the variety of branches into which it may, and has been 
ufually distributed ; it may be for the advantage of the moft 
fuccefsful progrefs of the whole, that individual mathe- 
maticians fhould apply themfelves chiefly to particular 
divifions of it. Though there be a clofe connection among 
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thefe feveral branches, yet a moderate knowledge of the 
general fyftem may be fufficient for the fuccefsful cultivation 
of any one portion of it, to which the attention of a mathe- 
matician may happen to be directed. Had Dr. Simson applied, 
his ardent mind to the modern analyfis, moft probably the 
refults of his inveftigations would have been important; but his 
not having devoted much of his attention to the fttrdy of it, was 
certainly favourable to his progrefs in the laborious researches 
which he undertook refpefting the ancient geometry. It will 
be readily admitted alfo, that if fome of the great modern 
analyfts happen not to have ftudied the ancient geometry, as 
may be prefumed to be the cafe, they were not thereby 
materially obftru<5led in their profound inveftigations, by which 
human knowledge has been fo much enlarged; though, 
perhaps, by fuch previous fludy, their works might in fome 
inftances have been improved in fimplicity and perfpicuity. 

It appears from the Doctor's letters to the latd Earl Stan- 
hope,* that his Lord/hip had recommended to him to attempt 
the demonftration of fome of the more important modern 
geometrical difcoveries by the ftrift and more elegant, method 
of the ancients. This was in 1751, and though he dates it t:> 
be very much his own wi/h to make the trial, he confiders it 
to be beyond his power, from the decline of his faculties. The 
tra& on Logaritftms, and the fragment De Limit ib us, feem to 
be his only attempts of that kind ; but he propofes to recom- 
mend it to his fcholars, Dr. Stewart, Dr. Moor, and Mr. 
•Williamson. There are indeed among his papers a few 
imperfect iketches (apparently of an old date) of attempts to 

* See Note I. at the end. 
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demonftrafe geometrically the celebrated theorem of the Circle 
invented by Mr. Cotes. He does not feem to have bellowed 
much time to this fubjeft ; but I have heard him mention that 
his plan was to demonftrate fir ft the more eafy cafes, and then 
to attempt to frame a general method of deducing any cafe 
of this Propofition from the next preceding and more fimple 
cafe, from whieh a compleat demonflration of the theorem in 
its full extent might be derived. But in this he was unfuc* 
cefsful, and he regretted the difappointment. But as neither 
Dr. Simson, nor any other geometer, fo far as is known, have 
ever accomplifhed a geometrical demonflration of this theorem, 
we may confider the invefligation of Mr. Cotes as an im- 
portant example of the fuperior power of the modern analyfis, 
in the difcovery and demonflration of a Propofition, very 
general and difficult indeed, but (Iriftly geometrical ; and 
though it be commonly expreffed algebraically, yet may, by 
means of compound ratios, be enunciated in the pure language 
of geometry. 

Long before any fymptom of decline in his health appeared, 
he feems to have felt fome remarkable decay of his memory 
and attention. This was not obferved by his friends, either in 
conversation or in corr ef pondence ; but his complaints of it 
were fo particular and ferious, that no doubt can be entertained 
of the fa&, nor of the influence which it had in diverting his 
mind from fome of the more fevere invefligations which he had 
formerly wifhed to purfue.* 

In the preface to the Doctor's Conic Sections, when recom- 
mending the geometrical method of treating the fubjeli, in 

• Soe Note K. at the end. 
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preference to the algebraical, he has this remarkable fent&ttfe : 
" In quibu9 autem differat analyfe geometrica ab est <fu* 
?' calcuto inftituitur algebraica, atque ubi h#c aut ilia font 
41 ufurpanda, atque quae fint in mathemat'rcis irtriufque partes 
" propria, alias diflerendum." From this observation it rtiuft 
be acknowledged, there naturally arifes a prefumption, which 
has been generally entertained* that the Do&or had confidered 
the fubjedt, and probably written fomethifrg concerning it : 
and the opinion of fo diftinguiihed a mathematician on a point 
ctf fome difficulty, and of which he Was Well qualified to judge, 
would have been particularly interefting. But among his 
papers no trace of fuch an attempt is to be found. Profeflbr 
Robison, in his Life of Dr. Simson already mentioned, feems 
to think that a diflertation on Loci, which he had feen when 
attending the Doctor's Lectures in the College of Glafgow, 
might have been the tra6l to which the preceding quotation 
referred.* Of this, however, notwithftanding the weight of 
Mr. Robison's opinion, a reafonable doubt may be enter- 
tained, considering the extent of the difcuflion implied in that 
quotation, which mud have gone far beyond what fuch a dif~ 
fertation as Mr. Robison mentions, could be fuppofed to 
contain. But Dr. Simson's own teftimony, in his correfpon- 
dence with Mr. Scott refpefting this very fentence, is con- 
clufive, and puts an end to all f peculation regarding it, as he 
therein explicitly declares, that on the fubjedt of it " he had no 
•• papers, and never wrote any thing on that matter." Fortu- 
nately, a considerable part of this correfpondence is preferved ; 
and the mod important portion of it is placed in a note at the 

• No trace of this diflertation on Loci remained among his papers. 
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end.* The letters both of Mr. Scott and Dr. Simson will be 
read with intereft: they contain fome valuable obfervations on 
the relative merits of the ancient analyfis and of the algebraical, 
in the folution of geometrical problems. The fubjedt indeed 
is not exhaufted ; and as the correfpondence took place from 
occafional circumftances, the difcufiion, though entertaining 
and inftru&ive, is of courfe limited very much to the points 
which thus accidentally arofe. It touches little on the pe- 
culiar powers of the modern analyfis, and is confined chiefly 
to the companion of the two methods in cafes where either 
may be employed.f 

• See Note K. 
f For fome remarks on this correfpondence, fee the latter part of Note K, 
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SECTION V. 



Sketch of Dr. Simson'* Character. 



IT was formerly obferved that Dr. Simson's mathematical 
labours and inventions, of which fome account has been 
given in this memoir, were the moft interefting occurrences 
of his life, and moft illuftrative of his capacity and genius. 

In attempting, however, to give a brief outline of the 
Doctor's character, betides the talents difplayed in his geo- 
metrical works, which claim the firft confideration, it may be 
expe&ed that fome obfervation alfo fhould be made of the 
well-known difcriminative features of his mind, which, though 
not important in themfelves, appear to have had an influence 
on its greater qualities. Thefe peculiar features are ftiH 
affectionately remembered by his pupils, friends, and acquaint- 
ances who furvive; and, from the eminence of his genius, th£y 
may be regarded by others as objects of a natural and liberal 
curiofity. 

Dr. Simson was originally poflefled of great intelle<5tuaL 
powers, an accurate and diilinguifhing underftanding, an 
inventive genius, and a retentive memory : and thefe powers,, 
being excited by an ardent curiofity, produced a fingular 
capacity for inveftigating the truths of mathematical fcience. 
By fuch talents, with a correct tafte> formed by the ftudy of 
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the Greek Geometers, he was alfo peculiarly qualified for 
communicating his knowledge, both in his le&ures and in his 
writings, with perfpicuity and elegance. He was at the 
fame time modeft and unafluming; and though not indif- 
ferent to literary fame, he was cautious and even referved 
in bringing forward his own difcoveries, but always ready to 
do juftice to the merits and inventions of others. Though 
his powers of investigation in the early part of life were 
admirable, yet before there appeared any decline of his 
health, he felt ftrong impreflions of the decay both of his 
memory and other faculties; occasioned probably by the 
continued exertion of his mind in thofe fevere ftudies, 
which for a number of years he purfued with unremitting 
ardour. 

Befides his mathematical attainments, from his liberal 
education he acquired a confiderable knowledge of other 
fciences, which he preferved through life, by occasional 
reading, and in fome degree alfo, by his conftant intercourfe 
with fo many literary men in his College.-^ He was efteemed 
a good claffical fcholar, and though the fimplicity of 
geometrical demonftration does not admit of much variety 



+ Dr. Siwson ih the early part of his life ftudied Botany, m which he made great 
prog re fi, and it became a fource of amufement to him in his walks. In the year 
1746, when the University of St. Andrew's wiihed to confer on him the degree of 
Do&or, as he was a layman, a degree of medicine was prupofed from the circumflance 
juft mentioned, though he had no other pretention to difti notion in that fcience. 

It may be mentioned alfo in this place, that a few years after be became a Profeflbr* 
lie compofed a tract on the School Logic, with rigorous demonstrations of its rules. 
Some Sketches of it remain, which (Irongly mark the accuracy of his reasoning 
powers to whatever fubject they were directed* 
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of ftile, yet in his works a good tafte in that point may be 
diftinguiftied. In his Latin prefaces alfo, in which there is 
fome hiftory and difcuflion, the purity of language has 
been generally approved. It is to be regretted indeed that 
he had not had an opportunity of employing, in early life, 
his mathematical and Greek learning, in giving an edition 
of Pappus in the original language.;}: 

Dr. Simson never was married; and the uniform regularity 
of a long life, fpent within the walls of his College, naturally 
produced fixed and peculiar habits, which however, with the 
Sincerity of his manners, were unoffending, and became even 
interefting to thofe with whom he lived. The ftri&nefs of 
thefe habits, which indeed pervaded all his occupations, pro- 
bably had an influence alfo on the direction and fuccefs of 
fome of his fcientific purfuits* His hours of ftudy, of amufe* 
ment, and of exercifc, were all regulated with uniform precifion* 
The walks even in the fquares or garden of the College were 
all meafured by his fleps, and he took his exercife by the 
hundreds of paces, according to his time or inclination. 

X Dr. Sim son's learned difcuflion concerning fome Greek terms in the account 
of the Porifms by Pappus has already been mentioned, and a copy of it is inferted in 
Note C. I may mention here alfo another example of his critical knowledge. In 
the dialogue of Plato, Mbno, there is a paffage, of which, even in the beft editions, 
fome fentences are fomewhat obfeure, and probably corrupted. It relates to an inge- 
nious fpcculation, of all knowledge being only reminifcence; and as an illuftration, an 
uninftru&ed youth is led, merely by an examination, to aflent to the truth of a geo* 
metrical propofition, (an eafy cafe of the' 47. 1. Elbm. Eucl.) This had attracted 
Dr. Simson's notice; and he found that fome natural and cafy emendations, with the 
addition of a diagram, which, in the dialogue, is plainly fuppofed to be exhibited to 
the youth, rendered the argument intelligible and correct. He had drawn up a 
detailed ftatement of the paflage, and the neceffary corrections which, in his own 
time I faw in the hands of one of his colleagues, who has been dead many years: but 
no truce of it is now to be found among the Doctor's papers, or any where die* 
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It has been repeatedly mentioned, that an ardent curiofity 
was an important feature of his character. It contributed 
eflentially to his fuccefs in his mathematical inveftigations, and 
it difplayed itfelf in the fmall and even trifling occurrences of 
common life. Almoft every objeft and occurrence excited it, 
and fuggefted fome problem which he was impatient to refolve. 
This difpofition, when oppofed, as it often neceflarily was, to 
his natural modefty, and to the formal civility of his manners, 
occafionally produced an embarraflment, which was amufing to 
his friends, and fometimes a little diftrefling to himfelf. 

The Do&or, in his difpofition, was both cheerful and focial ; 
and his conversation, when he was at eafe among his friends, was 
animated and various, enriched with much anecdote, efpecially 
of the literary kind, but always unaffected. It was enlivened 
alfo by a certain degree of natural humour; and even the (light 
fits of abfence to which in company he was occafionally liable, 
contributed to the entertainment of his friends, without dimi- 
nifhing their affe&ion and refpelt, which his excellent qualities 
were calculated to infpire. One evening in the week he devoted 
to a club, chiefly of his own feledion, which met in a tavern 
near the College. The firft part of the evening was employed 
in playing the game of whilt, of which he was particularly 
fond; but though he took no fmall trouble in eftimating 
chances, it was remarked that he was often unfuccefsful. The 
reft of the evening was (pent in cheerful conversation, and as 
Jie had fome tafte for muflc, he did not fcruple to amufe his 
party with a fong; and it is faid that he was rather fond of 
finging fome Greek odes, to which modern mufic had been 
adapted. On Saturdays he ufually dined in the village of 
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Anderfton, then about a mile diftant from Giafgow, with fome 
of the members .of his regular club, and with a variety of other 
refpe6table vifitors, who wifhed to cultivate the acquaintance, 
and enjoy the fociety, of fo eminent a perfon. In the progrefs 
of time, from his age and character, it became the wifli of his 
company that every thing in thefe meetings ihould be directed 
by him ; and though his authority, growing with his years, 
was fomewhat abfolute, yet the good -humour with which it 
was adminiftered, rendered it pleafing to every body. He had 
his own chair and place at table ; he gave inftru&ions about the 
entertainment, regulated the time of breaking up, and adjufted 
the expenfe. Thefe parties, in the years of his fevere ftudy, 
were a defirable and ufeful relaxation to his mind, and they 
continued to amufe him till within a few months of his death. 

Strict integrity and private worth, with correfponding purity 
of morals, gave the higheft value to a chara<5ter, which, from 
other qualities and attainments, was much refpeded and 
efteemed. Upon all occafions, even in the gayeft hours of 
focial intercourfe, the Dodtor maintained a conftant attention 
to propriety. He had ferious and juft impreffions of religion, 
which appear occafionally in his papers, and may be traced 
even in the raid ft of fome of his mathematical investigations;* 
but he was uniformlyreferved in expreffing particular opinions 
on the fubjedl of religion; and from his fentiments of decorum, 

• As an example* the following date of the folution of a problem, which happened 
to be his birth-day, may be quoted, as it Hands in one of his MS. volumes : 

" 14 Oaobris 1764 
" 14 Odobris 1687 

" 77 
" DEO Optimo Maximo, Benigniffimo Servatori, fit laus et gloria.** 
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he never introduced religion as a fubjeA of conversation in 
jnixed fociety, and all attempts to do fo in his clubs were 
checked with gravity and decifion. 

Dr. Simson in his perfon was tall and ereli, and his coun- 
tenance, which was handfome, conveyed a pleafing expreffion 
<>f the fuperior chara6ter of his mind.* His manner had always 
feme what of the fafhion which prevailed in the early part of 
his life, but was uncommonly graceful. He was ferioufly 
andifpofed only for a few weeks before his death, and through 
a very long life had enjoyed an uninterrupted ftate of good 
health. He died on the firft of October 1 768, when his eighty- 
fir ft year was almoft compleated; having bequeathed his final I 
paternal eftate in Ayrfliirc to the eldeft fon of his next brother, 
in whoie family it (till remains.-}* 

* In the College hall of Glafgow is a portrait of Dr. Simson, which, though, 
painted when he was in the vigour of life, yet exprefles a likenefs to his countenance 
and figure as they appeared in advanced age. On the title-page of this Memoir is 
placed a fmall engraving from this picture, with an infeription written by the late 
Dr. Moor, Greek Profeflbr at Glafgow, happily expreffing Dr. Simson's difap- 
probation of the modern ufe of algebra in geometry, and his lingular merit and 
fuccefs in reftoring the ancient analyfis* See the Edinburgh Tranfa&ions, vol. i. 
p. 75. Hiftory. 

t Dr. Simsow, from his conusant refidence in the College, and his engagement in 
ftudy, gave little attention to the improvement of his eftate, which defcended to him 
encumbered with debts, and which became much more productive to his heir than it 
had been to himfelf. He was at the fame time well acquainted with bufinefs, having 
been for a great number of years Clerk to the Faculty, and in mat character he had 
the chief management of the property and other affairs of the College, which he 
conducted with his habitual regularity and accuracy. In his manner of living he 
was fimple and unexpenfive, except in collecting a valuable mathematical library, 
which he bequeathed to his College. But from an income, ample with refpe& to his 
habits, he made no accumulation; having enjoyed the fatisfaftion of advancing young 
gelations, in his own time, by many a&s of generofity. 
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Nots A. p. 2&v 

FROM A*»olloniu8 and his commentators toMYDoaoius and others 
of the feventeenth century, Dr. Simson confiders this branch of 
geometry as flationary for that long period. It has been properly obferved 
however by different authors, that the points, in fubfequent times called Foci, 
were afcertained1>y Appollonius only in the ellipfe and hyberbola, but not 
in the parabola. The Rev* Dr. Robertson, Savilian Profeflbr of Aftronomy 
at Oxford, in his learned Hiftory of Conic Sections, annexed to his Treatife oft 
that rubjeft,* after mentioning this obfervation, adds, that in two finall trafls, 
now very rare, edited by Go (Java, Louv. 1548, the firft mention is made, 
lb far as he knew, of the focus of the parabola.f Gog at a confiders the 
Tecond tract (Dc Speculo Ustorio) as of Arabic origin, and very ancient ; and 
-alio that Vitello had borrowed from iL Vitello flourifhed about' 1470, 

• Seaiortum Comttrum, Libri V1L &c Oxoo. 1792, pp. 540, 362. 

f This publication appears to be a firft edition, though other dates are given to it by 
writers who quote it; and it has a Preface by Gemma Frisius. The fecond of thefe two 
fmall tra&s feeins to have been generally known before the edition by Gogava, Roger 
Bacon quotes it j and Vernkrus, in his trad DeCubo Duplic. Nurcm. 1522, append. 12roau 
plainly alludes to it, Maurolycus alio, in a mifcellaneous volume, (Meflaac, 1558,) Gates 

u 
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near a century before Gooava; and in his Optics, prop* 42, 43, book ix, 
(page 400, edit. Refneri,) the focus of the parabola, and the application of it 
in forming a concave parabolic mirror are diftin&ly defcribed, but without 
dating the fource from which he derived them. 

It is plain, however, that the point, afterwards called the focus of the parabola, 
was ufed by Pa ppus, though not formally diftinguifhed or named, in prop. 238, 
lib. vii. (fol. 303. b. edit. 1588,) which is a Locus to the parabola. But he 
does not mention the property, eafity flowing from that which he aflumes, on 
which is founded the conftru&ion of the parabolic reflecting mirror ; and it is 
not improbable that this laft property had not been obferved in the time of 
Pappus, and that it was difcovered long after by the Arabian opticians. This 
Prop, of Pappus mud have been well known to Dr. Sim son, though he 
appears not to have confidered it as requiring notice in the (hort hiftory of 
Conies in his preface. 

It may be convenient in this place to make an obfervation on another 
portion of the preface to Dr. $tM golf's Ckniesi viz. the paragraph beginning, 
" Propesitionum jamdudum, Xc" (p. vi. Praefat. prim, et fee. edit.) and 
ending " contulerint" 

This paragraph was added in the firft edition, (1735,) in confequence of an 
obje&km made by Mr. Mac Laurin to a Proportion of the Doctor's, 
as not containing a fufficient acknowledgment of a communication by Mr. 
M. on the fubjeft of it* Dr. Sim son,, in a letter to a commdn friend not 
named, which remains among his papers, (late* this circumflance. He fays, " I 
" have not time tp write about the PropofitionMr. Mac Laurin objedtaagainft. 
" To take away ,all coptroverfy in this matter, I fend you an addition \o the 
"preface;" viz. the above-mentioned paragraph. After fome farther 
explanation of his anxiety todojufti.ee to Mr. MacLaubin he fays, <c yon may 

 * - * 

" fhew him this, addition to the preface,, before printing it." — The explanation 

the nature of this tract, obferving, that it had been erroneoufly attributed to Archimedes, 
aad it is in an abftraft of the works of Archimedes that he mentions it. He confiders 
h, however r to be Ae work of ProLEifr, without giving any authority See the above 
mentioned volume of Maurolycus, fol. 72. It was printed indeed fbme years after Goga va*s 
publication 1 ; but probably Maurolycus had not feen thefe final! traits, as he makes no 
mention of them, or of 'the editor Gooava. The firft trait, De Parabola, ia fuppofed to 
Be of the time of RoGEfi. Bacon, about 1270; but the fecond, De Sfeculo Uftorio, it 
much more ancient, being quoted by Roger Bacon. 
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fecma to hate -fcceri qufre cfatb£&dfy, for m the following year, '1136, the 
malhtitifctioil crirnefpondence 'between Dr. SrMSONand Mr, Mac Laurfn 
continued on its ufual friendly footing* 

Among DivSrwaoii's papers there* is Tin. account, of his Conies, drawn up 
foon after the publication, in the form of a letter, and in the name of feme friend 
of the Do&or's, apparently with the defign of being tranfmitted to a diftance, 
and perhaps for publication.* It is a fort of enlargement of the preface, giving 
a more particular detail of the author's views in compofing the treat ife, and 
of the improvements which he had made in it. The following paflage in 
it gives a more particular account of the communication to Mr. Mac Laurin, 
*Tte'Scholium iap.'ios, (ftrftedit.) and the Prop, if flows from, contain a 
« f v*ty general and ufeful property df the Se&ions, which the author difcovered 
' V upon . thife occafion. ] When Mr; Mac La trnifr, the teamed profeflor of 
'* nhrat hematics in ihe univerfity of Edinburgh, was going to .'France in the year 
*M*723, Mr. Stmsoh communicated to him a l Lociis of Pappus Alexand. 
*f Which he had reftored, viz. 'Si u tribuspunctis datis-in Yecta linea ducan- 
u 'tor 'ires rret&'4Me*> ttitpsarum inter sec Hones dtut tanganl re t las' posit ionc 
V dnt&s, tangtl relipsainterseetiorectam-lintam position* datam : which was 

* afterwards printed in thePhHofophicaLTranfaftions. WhenMr.'MAcLAUKiN 

* had tome hotito from -France, tie told Mr. Sf MsofeHHat he found, when the 
"' three -given 'pomte Were not in 'a ftraight lino, all 'the reft remaining as in 
c * the-fbratclir <&fc, 4hat v the' Lotus defcrlbed would be a conic feStion, and 
<^ that, by help of this 'Lotus' he could erifily drfcribe a conic fe&ion through 
*'flve given points: This Locus, * arid method of defcription, he gave Mr. 
« SiMBON without any demonftration, which 1 he faidhehad made by help of a 
** f Lemma in Sir Isaac NswToifs Principles; and it was in fearching for 
« the demonftration of them that Mr. Stmson found out the PropoBtions in 
" the Stholinnvand thofe they flow from, which he did in the fame method 



9 

• Since writing this sectoral, Mr. Fryer of Briftol, who is engaged in a hiftory of 
mathematics, pointed out to me a letter from the celebrated Profeflbr Hutcheson of Glafgow, 
oa Dr. Su*ao»'i Cmh3<m*» wfcidffe hsd'foondLui .tke*Bifabq™ Mm*** for April, 
M*ji*m& Jroe J735^^4vMchv.9n: .*wna«to*,Ij summed to be. the ipiy letter Jiefe 
alluded to. Jpjtat«jaaraal it4a, MdQtsed into French,* and PiofeftirHu^snasoN is tncii* 
timed as tfe^Triead4f.vM..tf)HiTOt r m»^^ at'Amftadam. The letter is 

dated Glafgow, 28 Feb. 17Sf.< 

M 8 
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they are now printed in his book." The copy of this letter, found among 
Dr. Sim son's papers, is without any fignature, but it is in the Do&or's 
handwriting.* 

In the note * page 29, the proper reference is to Boscovich Sect. Con. 
Elementa. art. 275. 



Note B. p. 45. 

To the examples mentioned by Dr. Sim son, of mifapprehenfions entertained 
by eminent mathematicians refpe&ingPorifms, maybe added that of Castillon. 
In his commentary on the Jrithmetica Universalis, (Amft. 1761,) p. 216, 
vol. 1, after quoting a paflage from Marinus's preface to the Data, he adds, 
€C H«c obfervatio mini viam aperuit ad reftituenda Euclidis Porifmata;" 
and afterwards, page 26&, when fpeaking of the ancient problem of the Taftions, 
he adds, " omnia foluta baheo, et me editurum fpero propediem cum Porismatis 
" Euclidis refiitntis.' The fame author, in his commentary on the appendix, 
vol* ii. page 264, {hews more particularly his milapprehenfion of the nature of 
Porifms, by fuppofing them to be the conftru&ions of Euclid's data; and 
then he adds, " ad hunc (fc. librum Porifmatum) non pauca colligere 
" caeperam* fed cum audiviflem virum dodiffimum Robb&tum Simsonum> 
" rem perfecifle, et fua fcripta reliquifle, ab incepto deftiti, fperans et rogans ut 
"tantiviri cogitationes in publicam lucem emittantur." Dr. Simson had 
got this book a few years before his death, and was much amufed with thefe 
obfervations of the author. It is very furprifing that fo many refpe&able 
mathematicians deceived themfelves on the fubje& of Porifms, efpecially thofe 
who were apprized of the failure of Dr. Halle y, who candidly acknowledges 
it, but who, of all who attempted the inveftigation of them before Dr. Sim son, 
feemed to be, from his talents and his knowl^lge, the mod likely to fuccced. 

* In this letter alfo is gives a folution of the problem, tt To defence a Conic Sedion 
* which (hall pafa through two ghren points, and touch three ftraight lines gi?en in pofition.'' 
— Thif he eafily deduces from Prop. 12. b. v. (1ft ed.) by means of the before-mentioned 
Loeui 9 Bublifhed in the Phil. Tran&diont for 1723, p. 530, without the traosformationt 
employed in Prop. 25 and 26 of Newton's Princif. lib. K 
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Note C. p. 22. 

u I fubjoin the remainder of Dr. Sim son's letter to Dr. Jurin, of which the 
firft part is in the text at page 29. "At his (Dr. Halley's) defire I have 
" confidered that paflage as narrowly as I could, and (hall be very glad to have 
cc his opinion concerning the following conje&uresj fince, both with refpeft 
€€ to the language and the matter, I efteem him the mod ikilful judge. 

" The firft thing to be confidered is, that the figures Pappus fpeaks of in 
" this Propofition (for T fuppofe ^ Wk*, or fome fuch word, ought to be under- 
€ flood to be joined with wl*« &c.) are fuch as are made by four ftraight lines, 
€t either all of them interfering one another, or two of them, at the moft, 
"parallels: (the cafe of the parallelogram, becaufe of its plainnefs, being 
" omitted.) I mean, Pappus fpeaks of the complex figures made by the 
" a&ual interferons of all the lines, and not of fimple Trapezia, whofe fides, 
" if produced, would meet : this is plain from his fuppofing three points of 
" interferon in their fides; c Si dentur, in earum una, punda tria.* 

* c Of the three kinds of thefe figures he mentions, that which be calls 
" «a£*AA*'xo» is eafily, and I think certainly, determined, from fome places irr 
6( bis Lemmas, to be the figure made by two parallel lines meeting two other 9 
" which are not; fo that either of thefe two figures A or B is the vaf«Mis%>v.* 

u The places which verify this are firft in Prop, cxxxvi. at the letter C in 
" page S47f (of the edition at Ven. 1589,) Commandine has it, ' ita KH 
« ad HL hoc eft in lineis parallelis GH ad HM.' where the Greek has 
i€ rttr t<rw ■» m{*\Kii\v &c. and the figure GHMLKJ is plainly fuch as has been 
** defcribed above. Again, in Prop* cxxxv. fol. 246, there occurs, u ut FM 
"ad DH, ita in lineis parallelis FK ad KH;' which I doubt not will be in 
"the Greek MSS. it **£«****«, and the figure is the fame as in the laft. 

" The fame way of fpeaking is twice ufed in the firft demonftration of the 
" firft Lemma, fol. 238. § And all the figures to which thefe two paflages refer 
" are of the other kind, (viz. fig. B.) except one. And from this it appears 
" that wafaXkikn is promifcuoufly applied to both* 

• Fig. A and B. f This fhould be fol. 246. b. % ?>£• *• 

$ It appears thai the MS. ufed by Commandine had •? «of«xxii'x» in this prop* (122.} 
See his Note D» 
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It 13 alfo plain, that thepafTage in fol. 242, at letter B, is not corrupted, 
" as Commandine fufpe&s; • &% ri«i ^f&^fb rwQttv <a*z<x\\'n\wj which be 
" (hould have rendered into Latin thus, ' ut autem AF ad FG, ita LH ad 
4 HM, ctenim .uieadem ratione (fc. cimi'Utrtfqhe Hlisrationibus) eftHK ad 
*MG.i,->*m t mkK&m,\iiz* fft A'F ; ad FG ut HK ad<HG p r **e*xxfa AFGHK/' 
^andLH^dHMutHKadHO^VwV^iMv'LUKGM. 9 . 

"Having determined tbe.-fi^ur^ which PaPp'U6 callaUv«£grt*^,'there(Vviz. 
" thofe where none of the linifa «re' parallel, muft bejtfngto otherttwo kinds, 
u v >t/o, and >*<L?M)cku The 'firft of 'which ootids ufuelly figmfifcs <9UpinUs y rc- 
< ' stipirms, <r.islPors\imvei^€ns f tmti • w applied - by A* jtslrfrt* lb to: the recurved 
'Hiorns'of Onn.i -Now .-all the^figujtes whatsoever, that danbtfmaxfa by the 
" iuterfe&ing **£ four ftraight lines none of whibh are parallels, are ( with 
"TefpecYto their form,ofone4cind; and have- every one a f everted }on ret toflexed 
'? Angle, which will agree very well with thefignificatibn-of .Urios *restr»r$um 
** vergens. Jlui, then, if every -one of thefe : figures be forr^, what comes of 
" the rcipaining branch of the divifioh w^^Wi/**? This is a difficulty cannot be 
"taken away, ; if we fuppofe Pappus to fpeak df the form of thete ! figures' 
" abfolutely confidered; but may "be removed, if it be found he has regard 
<f to the twofold .manner in which they are formed, by two lines drawn 
" interfering two other lines, end foas to give a juft reafon^f ufing thefe 
M . terms vvriWatad «te^t-/»;refpe&iv*ly. 

"I* (hall firfc explain' the two waysT after ^v?hich tbefe 1igu res are formed, fo 
f^astogiv* rife to the namesrPAp£*Moifes, and then^lfoew whafc grotahd there* 
"is to think he confidered* them thus, >and ^t abfotutely with rtfpeo^ to their 
* c fbrm. •...*. ; ': 

u Fig. 2. Let two liitfs ABi AC/beoVa^yiiitei^tagtw©*^ 
u then if tbe angle* BAC, BBG, maJe by theferl tries, He cue oter another^ i. e m 
" Mm; or which is the fame thing, if one of them,BDC> be tbe retorted 
u angle of the figure y then fach lines may lie Aid to make the #*t4p »%$*«. 

u Fig. 3. . But when the two 'line* AB, AC, are' drawn interfering two 
« other* DB, DE, fo that the two angles BAC, BDE, made by thefe lines, 
" do not lie below one another but one of tbem is 1 upon one fide and tbe 
" other upon the other hand of the Arrfc y*w* AFD, which they form by their 
" two neareft fides AC, DE, and fo lie betide ( v ^« juxta) the reverfed angle, 
" as alfo at one another's fides; then thefe pairs of tines may be laid, with 
u refped to the angles they make, to form the *«^*7/w ay^tu 



" And thgt P^flPiifi tad :- fiqgpp4-JtO;tllffe tjw)} differe* t ways in whicb onopairi 
" oft line* ^€fc another pair*. J., drink «vitt. %ppfear.plaftv enough by. comparing 

m 

« Prop. cAW^i^wuh Prop.ciJii*; Jn,e*wh <tf which ho oofofidet* the figures wei 
" are. now fpeaktng of* ae farmed by two, line* inteife&iftg two others ; and thefd 
" figure arQ; wtonly^bfolutely confidered, exa&ly the famey but the things 
" dgtoonftrated are? 4)fo ihe fame, vi*. the ton verfe ofjProp. ciixix. ;<har is there 
" any; thing to give oCcafion to > the fplitting it into two dafes,' other than the 
" confidemtiou of <«the- different ways the one. pair of lines- meets th Mother pair 5 
" viz. in I^pp.iCxxwl^tb(tliQ£s DH, .HE, meet the lines BAE; DAG, vVH 
" or fo*s,to fprm the M/or ax*p«. . And in Prop, exit*, the lines BD, DE, meet 
f the lir^AB, AC r w*^l/wr, or fo.as to form theW^wwAw <ryfi^ with refpe& 
" to, thein angles 

" Some, perhaps, may incline .rather to give w*e* the negative or contrary 
" forqe, when joined with vifiks ; becaufe the angles made by the pairs of 
" lines. whi£h form the figure, are the internal oppofites of two triangles, of 
" which, the reterfed angle is the common external. I fhall leave this to others 
" todetermiftei arid iball only fay, I do not remember **#} i&nfed in this fenfe 
11 in any. mathematical term; for in Euclid's Data I think it is quite amifs 
" to tranflate it contra" 

He adds a Porifm without demonftration, which it is unneceflary to infert, 
and concludes, with an apology for writing in hade, 

" I am, Sir, your much obliged and 
" affeftionate Servant, 

" Glasgow, Jan, 10, 172^ ' ROBERT SIMSQN," 



NOT? [2 C] p. 49. 

Ontjie fubjeft of PoriCms, Dr. Sim son was certainly referred ; and this 
probably in part arofe from, a, natural defir* .of publiihhag his difcoveiy of 
them in a com pleat, Jbjrph,. without the rift of bis. being anticipated, which 
from partial communications was not unreafonably to be apprehended. Can* 
dour was a ftriking point of his own character; and we may obferve 
in his works the precifion with which he remarks the inventions, the im- 
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provements, and even the fmalleft hints contributed by his friends ;* and 
perhaps he felt fome diflatisfa&ion from not having always met with the fame 
liberality. Some inftances were well known, and there were reports of others; 
but though they may account for his referve, it is neither of importance to his 
reputation, nor in any refpeft expedient, to inveftigate or to record them His 
referve on the fubje& of Porifms I had frequent opportunities of remarking, 
though favoured with much familiar converfation with htm on mathematical 
fubje&s. From Pappus, and other writers, by whom Porifms were mentioned, 
and alfofrom fome very diftant allufions from Dr. Sim son, I certainly had 
got a general, but as I afterwards learnt, an imperfe& notion of Porifms, I 
oonceiyed them to be entirely geometrical, and that they were a clafs of Propo- 
fi lions in which certain points or lines were to be found, which might have a 
general property exprefled in the enunciation. I occafionally fubmitted to Dr. 
Si ms on fome Propositions which I confidered to be of that clafs ; but without 
admitting or deuying them to be Porifms, with fome pleafantry he faid they 
were Propofitions. It appears from his Posthumous Works, p. 459, that, with 
his ufual accuracy, a fimple Propofition of that kind (which I had dated to him 
as a problem) had been entered in the fair MS. of the Porifms from which 
the treatife was printed. 

Note D. p. 52. 

As every notice of the Porifms in former times is interefting, I (hall infert 
fome exlra&s from Proclus refpe&ing them, in his Commentary on the firtt 
book of Euclid's Elements. I quote from Hervagius's edition, the only 
printed one, though very erroneous, as is obferved by Babocius in his tranf- 
lation, whofays it is "dilaniatum potius quam impreffum." ButasBARocius 
had accefs to feveral MSS. from which he chofe the bed readings, his tranflation, 
where it differs from the printed Greek, is a better authority; I therefore annex 
the tranflation, both it and the original being fcarce. 

The firft mention of the Porifms is in page 58 of Hervagius's edition, 
and in page 121 of Barocius, viz. in the Commentary on the firft Prop, of 
the Elements, where he profefles to give only a brief account of feveral mathe- 

• See Simsok*8 Conia, 2d edit, praefat. p. vi. and Prop. 19, lib. 5, at the end. See 
Mo Loci Planiy p. 223. 



NOTESi 



89 



"maficfl terms, fuch as Lemma, Porifin, Cafe, &c* The notice of the Porifm 
Is as follows : 



" Corollarium vero, dicitur quidem 
a et de quibufdam problematibus ut 
" corollaria, que Euclidi afcripta 
u funt. Dicitur autera proprie oorol- 
" larium, cum ex iis quse demonftrata 
'* funt quoddam aliud theorema ap-> 
" paruerit, nobis minime proponen- 
" tibus, quod etiam propterea corol- 
« larium vocarunt, tanquam lucrum 
" quoddam, quod fit prater gignentis 
cc fcienriam demonftrationis propo- 
"fitum." 
. This very fhort defcription is unfatlsfa&ory, but a fubfequent paflage (Pao- 
clus, Herva-gu, p. 80* Baboo, p. 173.) is more particular and intelligible: 



*' To }j mlpvyutt Xtyirxt (jiip xai fvi urfo- 



•;«, 



vf« 



" Unum quid geometricorum no- 
" minum corollarium eft ; hoc atftem 
u duplex quidpiam lignificat; vocant 
" enim corollaria quaecunque etiam 
u theoremata, una cum aliorum de- 
u monflrationibus probantur, veluti 
" lucra inexpe&ata atque emolu- 
sc menta quserentium exiftentia: Et 
u quaecunque quaruntur quidem, in- 
u ventione autem indigent, et neque 
" generationis folae caufa quaeruntur 
" neque fimplicis contemplations.; 
ss nam quod quidem € JEquicruriura 
"qui ad bafim funt anguli aequales 
u funt,' con tempi ari oportet, exiften- 
" tiumque recum bujuscemodi cx>g« 



* " Age de iis etiam quae his annex* funt breviter difleramua, qoid Suraptio (Xw***) 
" quid Cafus, quid Corollarium («*>>*■/*«)» quid Iaftantia, quid Induaip."— -BAftOCi, 
Vetlio, p. 120. 

N 



" *E»1« rui ytvyuT£tx.uv if-t* ovo(a*tm no 

" yag trogiVfUtU kccI lea Qiufi/jutl* evyxot* 
y 1*Tktvd%fl*s reus oAAav atttbitfyo-n %w 

** x*i q<t* fyifarat ,pa» fa paws J» ygUfy* 
a juu ouk ytuatui \vms oirri Qitcfias amXfo 
\* Sr» pip } of taw I<T00TteX«r at mtfs t*T gaatt 
u A9Wt Oivtftrat.llt, not ot%9 W rShvfaytAaldn 
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** Qt&QoUy rdvlac tja>la. mow it Titos dzraiiet. 
*' m Miiios xuk\h rJ xiflpot tJ^Ht ' % $w> 
" SoQitlvi cvixfAiTgwt (AtytQZf to [Atyirot xdi 
** xo<w» ixtrgof $v{fn u oo-Jt roiadt fjulafy 
wvs if i %9fofihtfjJirtn xdi Oivptfjwftut. ovlt 
ydg yrlcets tint it rnrois rmt £iA*/x*w» 
u dkk* ivfiovs, ovlt Otvgi* \]/iXn. Xtt yog 
u uxj o\|/jv dyacyetv, xett xvgo ofx^xdrut tj<w*j- 
f( traafteu to {tiltf/ujw. roiavlx agx tf' xdi 
** oa-x mo^ta-fxalx 'EvxXtfttis ycygxtytj fii&Ktx 
u wgoPXnpahn* awid^as. dfoXa «ig< pit rut 
" rotwrut oof to-para* •aafiia&u Xtyett. rd o*e 
'' it .rji ro»X«*Vi* wogtcfAaU ovt*t*$attilxt 
" y.ht rati «AA*m d%M&it$mt) avid Ji cr^on* 
w yttpitns rvyyam Iffliaws. hot xdi to ri/V 
** vgoxi'fuw/' &c. 



<f 
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uitio eft. ' Angulum autem bifa- 
riam fecare/ vel ( triangulum cou- 
" ftituere/ vel * refiam lineam aequa- 
"lem abfcindere, vel ponere/ haec 
"omnia ut aliquid fiat poftulant. 
t€ ' Dati vero circuli centrum reperire/ 
€€ vel * duabus magnitudinibus com- 
C€ menfurabilibus datis, maximam ip- 
<c farum comraunem menfuram in- 
.venire/ vel quaecunque id genus 
alia, quodammodo inter proble- 
mataatque theorematafunt; neque 
" enim quaefitorum ortus in his, 
neque fola contemplatio fed inventio 
eft, Opus eft fiquidem qusefitum 
" in confpe&u et pw© oculis ponere. 
u Talia igitur funt quaecunque etiam 
" corol]ariaEucLiDEsfcripfit f .quippe 
" qui libros corollariorum conftruxiu 
€€ Verora de hujuscemodi quidem co- 
" rollariisdicereprsetermittatur. Quae 
" autem in elementari inftitutione funt 
u corollaria, fimul quidem cum alio- 
" rum demon drat ion i bus apparent, 
" ipfa vero non praecipue quaeruntur, 
" veluti id quod in praefentia propo- 
" nitur ;" viz. Cor. 15. 1 Elem, 



« 



cc 



cc 



cc 



cc 



f From the fenfe, this word ought to be G0{itrp*ht f and not vgoffod/Aalvti for whatever 
be the origin of that clait of Propofitions, there can be no doubt of their being always known 
and diftinguifhed by the term nopo-poU. Barocivs accordingly tranflatea it in this place 
by M corollariorum ;" molt probably from his having found that reading in a MS. which he 
relied upon. In the MS. of Proclus, in the Bodleian Library, which is efteemed valuable, 
wfo/9xi»fAa)«f is in the text, bat on the margin «of /o>aW is written in a character much 
refembling the text. In this fcntence y probably is omitted after 0j/fo/«» 
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In. this extract is a very explicit ftaiement of the two very different fpecie9 of 
PorismBi (or Corollaries^ as they are named by Barocius,) viz. the Porifms 
compofed by Euclid, a curious and difficult clafs of Propofi lions, requiring 
inveftigation, as well as conftrudion and demonftration ; and the Porifms or 
corollaries of Euclid's Elements, which refult from the demonftration of 
other Propofitions, and which often prefent themfelves unexpe&edly. Proclus 
.proceeds to illuftrate this latter clafs of Porifms by the example of a corollary 
annexed to 15 Prop. 1 Elem. the preceding extrad being part of his commentary 
on that Propofition. He then gives a more diffufe defcription of this corollary of 
the elements, of which a portion is annexed. 

(Hervagii. p. 80. Baroc. p. 174.) 

" *Ep* Hf n vigtvfjL* OiKgn/uz ha rS a\xn f( Corollarium eft theorema quod 

« wppXiiiAotlos i StugvfAMlos aWe/£fw, " ex alius problematis vel theoremati* 

at^ayfUBTivU. infyunyw. . h» 7*V " demonftratione ex improvifo emer- 

nmVri^ «^-wfei ;'•&<*» ri* «* " S it: na » veluti cafu quodam in 
V* V * . •*%»!» l " corollaria incidere videmur, nee 

» o- • «/» *** •» - t ' " proponenlibus enim nobis, neque 

re % , , % „ % A " etiam quaerentibus obviam fefe 

<«i - v "l •* xul • * " afferent. Unde h«c quoque luens 

k^^ik i«An« v «*A> i* mm***, « affimilavimus : et fortaffe mitbt- 

****&*» rftf «•»&, x*J M ri ?«<- « maticarum rerum j^. hoc ; pfis 

« ifpnor icfcfe JtOmtJfu^ in «" f * r« „ impofuere nomen, oftendentes vul- 

« *%,W 0iS &fc* x*« 1« tV*** ravl* i T i, « ^ quippe quod apparenti gaudet 

" « X oL» i x«W Jox«." "lucro, quod utique vera Dei mu- 

* Forfan *&piW. €s nera, veraque lucra h«ec funt, non 

<c autem quae illi videntur/' &c. 

Then, follow feveral diftin&ions of corollaries, into arithmetical and geo- 
metrical, ipto thpfe arifing from theorems and thofe from problems, with fome 
others of no particular importance. Thefe extrafts, it mud be allowed, are 
not expreffed with uniform clearnefs, but they difcriminate fufficiently the 
Porifms of Euclid from the corollaries of the Elements; and they corref- 
pond with the more general expreffiona of Pappus on this fubje&, which 
Proclus in these paflages plainly had in view. For illuilrating the 
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the diftih&ion, he premifes that the 5th Prop. I Elem. b a theorem, and rr- 
quires demonftration : alfo, that the ift, 3d, and 9th Proportions are problems^ 
each requiring fomething to be done or conftrufted; he then adds, that 
to find the centre of a given circle, (l, 3. Elcm.) or to find the greateft 
common meafurc of two magnitudes, (2. 7. Elem.) or fuch like things, are 
in fome fort of an intermediate chara&er between problems and theorem*. 
For the conftruftion of thefe things fought is not given in the enunciation, 
but invention is rcquifite for finding that conftruftion, and alfo for difcovering 
the demonftration j for it is nccefiary to exhibit to the eye the conftrudkm 
of the things fought. Such, fays he, is the nature of the fecond kind, of 
Porifms, of which Euclid compofed books.* Of thefe obfervations, not 
altogether clear, I have given, in a fort of paraph rafe, the meaning as I under- 
Hand it to be. It is plain he was acquainted with the obfervation of Pappus, 
that Porifms are of a middle nature between problems and theorems, though 
fome doubt may be entertained, whether the examples which he quotes be 
properly dated as Porifms, as was obferved in a former note p. 47. It may 
be remarked here, that Proclus, in referring to the 2d. 7th Elem. as a 
Porifm, fuppofes that there may be arithmetical Porifms as well as geo- 
metrical, and this Proportion is altogether unconnected with Loci, or even 
with geometrical pofition of any kind. 

I may obferve further in this place,, that Loci, which by Pappus are 
reckoned a ctafs of Porifms, have alfo fomewbat of the intermediate 
chara&er between problems and theorems ; though they are. generally reckoned 
to belong to the latter clafs. In the Locus the conftruftion muft be inveftigated, 
as in the Porism ; and every Locus is eafily convertible into a Porifm. 

The etymology of the Porifm, or corollary of the Elements, from wo^a^a fignify ing 
gain, may be right ; and the other meaning of the Greek term wogtapx, implying 
inveftigation, may be the ground of its being applied to the Porifms of Euclid. 
In the firft fenfe it is the common corollary, which is an acqutfition (or gain) 
from another Proposition, from the demonftration of which it refults often unexL 
pededly.f ni^p* alfo, from the other fignification of the word, properly denotes 

• See Note, p. 90. 

f Corollarium, affumed by Barocius as the proper translation of &t§i9t**» may eiprefo 
the firft meaning of it, but ha* no connexion tfith the. other. . 

j .1 
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*ny thing to be inveftigated, which correfponds with the chara&er of the Porifms 
•of Euclid.* And thus, without any connection between thefe two clafles of 
Proportions, they may incidentally, from the two unconnected meanings of a 
Greek word, have obtained the fame name. 

It is neceflary, however, to remark, that the firft extracl from Proclus*, 
(p. 58, Hervag.) containing the very (hort defcription of Porifms, does not, as 
U ftands, accurately correfpond with the detailed and more intelligible defcription 
in the fecond. If the word crf^wfutlm in the former paflagebethe true reading, 
it might thence certainly be urged, that Porifms have a reference to problems; 
and an argument might be derived in favour of the opinion, that the ancient 
.notion of Porifms was fimilar to that propofed by Mr. Playfair. But this 
preliminary defcription of Porifms by Proclus is furely too {hort and general 
to be the foundation of any fuch inference, without other more precife autho- 
rities ; and the fubfequent paffage, which is much more particular and intel- 
ligible, contains no fuch reference to problems. Sefides, it is well known, 
that the only printed edition of Proclus is very erroneous.t If it may 
be fuppofed that «fo@x«p«2»v is printed for «jo^VaU,}: as it mod certainly 
is in another place in the fecond extract, the two paflages will be move 
confident f and though the expreffion ia the firft be (hort and inexplicit, it 

* Notwithstanding thefe notices of Euclid's Porifms, Proclus does not fpeuk of their 
curiofity and importance in the manner that Pappus does. And it is fomewhat remarkable, 
that when Proclus gives a catalogue of the works of Euclid, (p. 20, Hervag. edit.) he 
makes no mention whatever of his Porifms. Dr. Simson, mod probably, had confidered 
thefe paflages iahift firil enquiries on this fubjelt ; but as they could not give the (mailed aid 
towards his difcovcry of the true nature of Porifms, he does not fcem afterwards to have 
attended to the. remarks of Proclus, as there is no allufion to them among his papers. 

f BAroctus, in the dedication of his tranflation of Proclus, fays, ^quamvis nefciut non 
'" eflemquod impreuT fuerant Basjlije quatuor Procli Diadochi libri commentnriorum in 
"«* primum Elementorum Euclidis ; quoa adeo laceros et corruptos vidi, ut nihil boci ex iis 

t( elfcere potuerfm : editi namque erant perindc ac (T editi nunquam fuiflent."* Afterwards,. 

having mentioned the different MSS. to which he had accefs, he adds, " obi ex iis omnibus 
**" exemplaribus quoad fieri potuit unum integrum feci quod poftremo e Grxca lingua in 

M Latinam converti, &c. w — Proclus Barocii, Patar. 1569. 

9 

X' I muft obferve, that in the tranflation by Barocius, which, though it includes many 
corrections of .the. printed Greek, yet contains many errors, the MS. which he relied on* 
muft have had ogof&ijpaU' in this place, as in the edition by Her vacuus. . 
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being only an introductory notice of Porifms, yet it may be underftood. I 
conceive, i here fore, that in both extracts his objecl. is the fame, viz. to diftin- 
guifli the Porifms compofed by Euclid from the Porifm which is the common 
^corollary ; and he does it on the fame principle, though more briefly in the 
fir ft than in the fecond : and if cro^pA,? be aflumed as the true reading in the 
firft paflage, it may be freely tranflated thus: " The term Porifm is applied to 
" that clafs of Propofitions of which are the Porifms compofed by Euclid; 
" but more properly the term Porifrti is applied to Propofitions not propofed by 
-" us, but arifing from the demon ftrat ion of other Propofitions; and being thus 
" an unexpt&ed acquifition- they obtained that name." 

It may be further ohferved, that in the Commentary of Proclus on the'lft, 
1 . Elem. there are various difiin&ions of problems dated ; pne of which, viz, 
the t?Xff**$» and theism* may here be properly mentioned. By the former 
lerm (exceeding) is meant any problem which has more conditions or data than 
are neceflary to the folution. As for inftance, if it be propofed to defcribe an 
-equilateral triangle, of which each of the angles {hall be two thirds of a right 
angle; This laft condition is implied in the former, and is therefore fuperfluous. 
And if an unneceflary condition be added, the probability is that it will be 
inconfiftent with the others, and render the problem fo fiated impoflible. The 
other term (deficient) exprefles the want of a neceflary condition, by which the 
problem becomes, according to modern language, indeterminate. » 'emi/ow 3* 



* Id Pappus and Proclus the term a&of *rv, commonly tranflated incUtermlnatum> or 
indeterminate, is applied to problems which do not require or admit of any determination, 
a meaning altogether different from the modern ufe of the word : *o<>Iros is indeed ufed by 
Proclus in the modern fenfe of indeterminate. The following fentenee may be quoted, 
Hervagius, p. 61, and Baroc. 157, at the clofe of the commentary on the firft pro- 

pofition of the Elements : '.' $«w,oy ow *x nflw oh ra xvfivs AcyoptMC cx^o/SXijftola, /SttXfLu 
€t rfa aof »5*/ay StaQtvytv, not fw» i <wu rv* t auti{*%Sis ytywpiwi, \tyilat $• S\ws xa%&t<x «yf©« 
" fiXiiyJi* ft* njf op*"**"" ra ^o^nt^aloi." &c. «« Ex his itaque manifeftum eft, quod ea 
" quae proprie proUemata appellantur, indeterminationem effugere debent, et non efle ex 
u eorum numero quae infinitit modis fiunt. Problemau tamen et ilia dicuntur per problematic 
4€ aequivocationem, &c. M Baroc. \ 

In this paflage it is intimated that indeterminate Propofitions are alfo called proUcm, from 
•a double meaning of the word j and among fuch problem* Loci mvft of courfe have a places 
and therefore iVj/m/ alfo; but it is not eafy to reconcile the dil 
on this fubjeft. 
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«X0*.+ Hkrvag. edit p. 61. 

If any fuch notion had exifted in the tipies of Pappus or Proclus, as the 
ingenious definition of Mr. Pjlayfair involves, we might have expe&ed fome 
reference or allufion to it in a difcuflion like this concerning problems. Proclus, 
in the prefent ftate of the text, even wjth all the (kill of Barocius, is not 
always intelligible, nor confident in his different obfervations on the fame fubjeft. 
See his comment on the lft Prop. Eucl.; alfo on the 22d Prop, compared 
with his comment on the corollary to the 15tb Prop. 



Note E. p. 57. 

The 117th Prop, of the feventh book of Pappus has become remarkable, 
from the confideration which has been given to it by many diftinguiftied 
mathematicians of modern times, more than from any particular excellence 
belonging to it, as it (lands in that author. In 1742, an ex ten Gon of it was 
propofed by M. Cramer of Geneva to M. De CastilloNjViz. by fuppofing 
the three points not to be in a ftraight line, as is aflumed in the Propofition 
of Pappus; and then the problem was thus exprefied, "a circle and three 
u points being given in pofition, to infcribe a triangle in the circle of which 
" the three fides (hall refpe&ively pafs through the three given points/ 9 II 
was not however till 1776, that Castillon publilhed a folution, in the 
Berlin Memoirs of that year. The folution is geometrical, and diftinguiflied 
into many cafes. In the fame volume is an algebraical folution by La Grange, 
by means of fome trigonometrical formulas. In the Petersburg/* Acts for 1780,. 
are folutions of the fame problem by Meflrs. Euler, Lexel, and Fuss. 
In the Mcmorie di Mathematica e Fisica delta Societa Italiana, torn, iv, 
Verona, 17&8, are two memoirs refpe&ing this problem.* The firft is by Gior* 

t Hugo de Omeriquk, in the fourth book of his Anatyfis Geometries feems to have 
had fome of the diftinctions of Proclus in view. The Deficient Froblema of the latter is 
called dimnutum by the former, who gives fome examples of fuch problems, in which the 
folution turns out to be a Locus* 

+ The following folutions and extenfions of this problem were pointed out to me by 
Mr. Playfauu 
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baito di Ottajano, in which is a (ketch of the hiftory of the problem; 
and though his folutions are geometrical, yet he appears to have had but an 
hnperfeA notion of the ancient geometrical analyfis. He refolves the problem 
before mentioned, adding a variation of it, viz. that the three lines from the 
angular points of the infcribed triangle to the three given points may make 
angles with the fides of the triangle equal to given angles ; and concludes with an 
important extenfion to the cafe of a polygon, of any number of (ides, which 
he infcribes in a given circle, fo that the (ides refpe&ively (hall pafs through the 
fame number of given points. The other memoir in the fame volume is b/ 
Signer Gian. Francesco Malfatti, and contains a good folution of the 
tvery general problem lad mentioned; from reducing the cafe of polygons to that 
-of the triangle, by the ufc of two very eafy theorems, 1 mould have added to the 
account of the firft memoir, that the author acknowledges his inability to refolve 
the problem algebraically, and exprefles a wifti that fome mathematician would 
attempt a folution purely analytical. Hence alfo this problem may be confidered 
as an example of what Dr. Sim son obferves, that many geometrical problems 
are refolved more eafily by the ancient analyfis than by the modern. 

In the Berlin Memoirs for 1796, is a memoir by Lhuilier, containing an 
algebraical folution of the mod general cafe of the polygon. He premifes two 
trigonometrical theorems, one of which is the bafis of La Grange's folution of 
the cafe of the triangle, and by means of them proceeds fucceflively from the 
fimple to the more complex cafes of polygons; and in all the cafes deduces a 
quadratic equation, from the folution of which the problem is refolved. The 
«xpreffious of coutfe become very complex ; and a geometrical conftru£tion 
derived from them would be not left fo. Lhuilier extends the problem alfo 
to Conic Sections, and adds a fimilar one refpe&ing the fphere. 

I (hall fubjoin Dr. Sim son's folution of the cafe, when the three points are 
not in a ftraight line ; dated Auguft 30, 1731, many years before this problem 
acquired celebrity from having employed the (kill of fo many eminent mathe- 
maticians. The Do&or wrote all his mathematical notes in Latin, and I give 
this Propofition in his own words.* 

«f In this and fome other Propofitions of Dr. Suisoti's copied into thefe notes, the Data 
are quoted as numbered in the old edition. I may remark alfo, that there are fome differ- 
ences in the phrafeology of Dr. Simsgn's, early writings from what he ufed in more advanced 
life, but they are not important. 
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{«* Eft Prop. 1 ! 7, lib. vii. generalior fada/') Pig. 4. 

Kt Datis tribus pundis A, B, C, et circulo DEF position c dato, 
xc a du obis ex punttis A, B, infleflere ad circumferentiam AE, £B 
41 occurrentes circulo in D, G, quae faciant DGC, re&am lineam." 

" Fadum pula ; et ducatur DF parallel a ipfi AB jundae, occurrena circulo 
" in F, etjuncta FG occurrat AB in H. Quoniam igitur propter parallelas 
" «ft angulus BHF aequalis angulo DFG, hoc eft, propter circulum, angulo 
" DEG, erunt triangula AEB, BHG aequiangula, et igitur rectangplum ABU 
u ©quale erit dato rectangulo (92 Dat.) EBG, et datur AB, quare etBHet 
" pundum H, et igitur junda HC pofitione dabitur ; occurrat haec ipfi DF 
X€ in K, et erit angulus DKH aequalis dato angulo BHK $ quare eo deventum 
" eft, uta duobus pundis datis C, H, infledantur ad circumferentiam CG GH„ 
" ita ut DF datum faciat angulum DKH cum ipfa HC ; puta fadum, et 
" ducatur DL parallela ipfi CH, et junda LF occurrat CH in M, ergo dabitur 
" pundum M, ut prius oftenfum de pundo H ; [fc. quoniam angulus CMF 
" aequalis eft angulo FLD, hoc eft angulo FGC, igitur aequales funt anguli 
" HMF HOC, et triangula HMF, HGC, fimilia, quare et CHM rectangulura 
" dato FHG eft aequale, et datur GH, ergo et MH et pundum M,] et propter 
X€ datum angulum DKH dabitur angulus KDL, et igitur reda LF magnitudine 
" dabitur [88 Dat.[ quoniam igitur a dato puncto M ad circulum pofitione 
" datum duda eft MF.L, faciens FL quae oirculo interoepitiir datam, dabitur 
" ML pofitione, et igitur LD et AD, et BE. Q. E. f • 

" Compofitio. 
" Fiat redangulum ABH aequale rectangulo contento fegmentis cujufvis 
" redae quae a pundo B ad circulum producttur, et jungatur HC, fiat vero 
u redangulum CHM aequale redangulo contento fegmentis cujufvis redae 
quae a pundo H ad circulum producitur, et a pundo M ducatur MFL quae 
abfcindat tegmentum LEDFcapiens angulum angulo CHBaequalem, jundaque 
HF occurrat circumferential in G, junda vero BG eidem occurrat in E> et 
xt junda AE eidem occurrat in D. Erunt punda D, G, C, in refcta linea. Jungatur 
u DF, et connectcntur DL, DG, CG: et quoniam redangulum ABH aequale 
" eft ex conftrudione, rectangulo EBG, erit angulus BHG aequalis angulo 
X( E hoc eft angulo DFG, igitur parallels funt AB, DF, ergo angulus DKH 
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"sequaliseft ipg BHfC, hoc eft ex conflructione angulo LDf quarc parallels 
« funt DL HK ; et propter re&angulum CHM acquale re&angulo FHG in 
♦'circulo font pun&a C,M,G,Pj ergo angulus CGF aequalis eft [angulo 
*< CMF, hoc eft] ipfi DLF, et propter circulum anguli DLF et DGF 
<€ fimul aequales Quit duobtis cectrc, crgc^nguli CGE, DGF, fimul aquales funt 
cc duobus re&is, et igitur re£ta eft linea DGC. CL E. D."— " Tranfcriptum 
"Aug. 30, nsi.'e- 

It may alfo be mentioned that Dr. Simsoh at the fame time gave two 
variations of the problem, viz. the fame things being given to make the fine 
£>G parallel to a given ftraight line; and alfo the fame things being fuppofed, 
to InfleA AEB, fo that the line DG may make an angle with the line drawn 
from D to the third given point, equal to a given angle. 



NoT5 F. p. 58 



The cafe of inclinations refpe&ing the Rhombus has always been considered 
as an elegant geometrical Problem, and it attra&edDr. Sim son's attention 
tn his 6arly 4tudy of Pappus. His amendment of the figure of a Lemma 
in Ooknandinb^ Pappus, (Prop. 10. Kb. vii. Pappi,) which no doubt 
was' itfed by Apollonius in the fokition of this problem, and the Doffor's 
eorrefporyiing faintyon^of it, are dated Feb. £0. H23. The following 
tranfeript was taken from a later copy- without date, but is fubftantially the 
fame with the original paper, with fome flight amendments. 

It is proper, however,, to mention, that the Problem of the trife&ion of an arch 
of a circle, is treated of in thriy. b. of P\appus ; and in Prop. 31ft it is pro- 
posed w be. done by an inclination which is a folid Problem, there refolved 
by an hyperbola: The cafe of inclinations employed is that of a rectangular 
parallelogram* though the foluiion be the fame in any other parallelogram. Of 
CDurfe, a fihombus being a 1 parralklogram, it is alfo comprehended in the 
general folntion. But \h\pxxSa of the. Efebombus is a Problem tin the treatife 
by Apollosjus Dt> Jmlimiionibu&y .andt is plane* Dr. Simsow, 
however, in his notes on this Prop/of Fap?u« (hews, that when the Hyperbola 
h employ pd .in /the cafe..o£ the Rhombus, the requifite .circle, is defcribed 
about the vertex of the Hyperbola, and* then the interfe&ions of the Hyperbola 
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\* 
aftd circle may krcfetermintiJ by plane geb&etry, and without (he defcriptioA 
of the Hyperbola'. Thus the Problem of the Rhombus, though a cafe of a 
folid Problem, as oftdn happens, become pi ar.ej add is refolded in this manner 
by Dr. Sim son. But the following fdluiion of the Do&or'6 is better, being 
no doubt the Aitox Ionian, as ; the lemma, Prop. 70. vit. Pap pi, »s employed. 

m * 

" Prop, dc Ithomho cut inservit Prop: 70. lib. vii. Pappi." 
[ff Schemate hujus fc. Prop. 70, emendato ut in Kg (5." J 

" Rhombo existcnte, ABCD, et produ&a AC ad E, facere EF 
" datam, et quae ad pundum B vergat. Fig. 5." 

v a  • 

• • *  

" Fa&um puta et produ&a BC ad G, angulo FCG aequalis fiat BFG, et 
« GE juhgatur. Ergo angulus GFE, aequalis eft ipfi [FOB boc eft, ipfi BCA 
" feu] GCE, Sunt igitur F, C, G, F, in circulo ; quare angulus FGE, 
" aequalis eft [ipfi FCE vel ei quae ipfi deinceps eft, hoc eft] angulo. CPB : 
" et in triangulis FGE, BDC, oftenfus eft GFE acqualis angulo DCB 
" aequiangula propterea funt triangula. Ergo ut BC ad BD, ita EF ad 
"EG, et data ex hypothefi eft F£, quare data eft EG/ fiVe ipfi aequalis 
" FG. Eft autein propter a^uiangula triangula BGF, FGC, BG ad GF 
cc ut GF ad GC ; igitur reftangUlum BGC sequale eft quadrato ex GF : 
«* datum prbiride eft BGC re&angulum, et data eft BG ergo [84 Dat.], 
<r: dabitur CG, eft pun&um G propterea datum erit; et data eft GF magni- 
€€ tudine, et CJO pofitione ergo (31 Dat.) pbfitione data eft GF et punctuin 
" F, fed et pun&um B, ergo re&a BFE pofitione data eft. 

« Componetur ita : Sit BH data re&a, et ut BC ad BD, ita fiat BH ad 
"quartam BK: ad datua veto re&atn BC applicetur re&angulum BGC 
t € ©quale quadrato ex BK, excedens quadrato ; factaque GL ipfi BK 
"aquati; cetitfo G infeWall*' Gb defcrtbatur drrculnsqut *rtftis~AC> CD 
" octftrrat'in £, F, puriafe": Ertt juncta EP aequalisdate? BH T vergetque ad' 
" puii&ImrB. 

"Junjgttilur enim G E et G Fj et qiiouiain GL media eft proportional^' 
« inter BG, GC, erunt puncta E, F, B, in re&a linea per Prop. 70. lib. vii/ 
« Pa Mi. Et "qudniam eft BG *d <3L fed GFut GF ad GC, aequiangula eruht 
" triangula BGF, FGC; quare angulus BFG aequalis eft ipfi. FCG, et angulus* 
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" GFE ipfi [FOB hoc eft, ipfi BCA feu] GCE. Ergo in circulo font pun3a T T 
" C, G, E, angulufque FGE squalls erit [ipfi FCE vel ei qui ipfi deinceps eft 
" hoc eft) angulo CDB : squiaugula igllur funt CUD, EFG triangula, et ut 
" CB ad BD, hoc eft ut BH ad BK, ita erit EF ad EG vel FG ; teqiialis aiUcm 
" eft BK ipfi FG feu GL, ergo asquatis eft BH ipfi EF. Q. E I>. 

" Potiiiffet compofitio teque ac aualyfis fade fiiifie fine Patpi l,em- 
" mate, fc. jungendo BF ct producendo earn ad AC, m E; ita enim non opus 
" fuiflet Leinmate ad ollendendum pun&a E, F, B, in reda. tinea efie. Hscc 
" autem compofitio ftri&e loquendo refpondiffet problemati quo „requiritnr a 
*' pun£to B ducere re&am BFE, ct facere EF datam ; et non huic quo re- 
" quiritur producere AC ad E, et facere EF datam quas ad punctum B vergit % 
" hoc eft in angulo exteriore Rhombi ECF, feu i uteri ore ACF, aptarc re&am 
" EF magnttudine datam quae vergat ad pun&um B ; et ut compofitio huic 
" enunciatioiti ad amuflim refpondeat videtur Lemma Pappi utile, et non. 
*' aliam ob caufam. B. S." 

" In cafu anguli interioris Rhombi, addatur determinate ope, Prop. 73, 74, 
" lib. vii. Pappi, et fiant figurae refpondentes pro cafu, [Prop. 70. Paepi, 
" et inde in pVoblemate] quando ponenda EF in angulo interiore ACD, ct 
" eliam per B pun&um ; [vel ad B vtrgens.] 

" Lemma in linca ultima, fol. 205, a. Pappi, (Command. 1589) assump- 
** turn ab eo, eft ut sequitur. Vid. fig. Prop. 70. ' Si a pun£to C in diametro. 

* DF ducantur ad circumfcrentiam refla: CL CK, quae faciant cum diametro. 

* zquales angulos LCF, KCF, eranl dufla: inter fe xquales ;' cujus demon- 
" ftratio facilis eft. Vide fig. 6. [Schema eraendatum, Prop. TO. lib, vii. Pappi. "I 



Note G. p. 6*2. 

As Dr. Simsok had at one time intended to compofe a treatife on Zoci 
ad superficiem, it may be fatisfa&ory to fome readers to fee his preface, in 
which he expreffes this intention ; and this, with fome excerpts from the 
remaining fragments on this fubjeft, may give a general notion of the Doctor's 
views of this fubjeft. 

" De LocU ad superficiem, qua? ab Euclide aliifve geometrii anliquis- 
« tradita fu«e, injuria temporis tleperdita funt, exceptis paucis iis quee apud 



" "*«*• * w»— »•   ^ftfr*** .vy*#mi*r* m ....-r- . ^ 



notes: ior 

u Pappdm baberitur. Recentiores* autem nihil de Loci* hifce cognofccre 
u videntur, exceptis Loci* quae fwtit ad fuperficiem rotatione alicujus ex fec- 
" tionibus conicis circa diametros vel alias reftas genitam, cum tamen 
" magnus (it numerus aliorum qui hoc modo minime formari poflunt. Opera 
€e igitur pretium fafturunrab eruditis videri fpero, fi viam qua Loci hi invefti- 
" gari poflunt exemplis quibufdam patefaciam, quibus rite intelledis, non 
<r difficile erit et qui doztrina Locorum solidorum probe inftruftus fuerit^ 
u Locos ad quamvis fuperficiem, quse quovis modo ex feSionibus conicfs 
c< vario fitu difpofitis oriri poteft, inveftigare et defcribere. 
" Hi autem omnes [phrafi algebraica] fequente aequatione continentur, viz* 

" xx+r-*y+ax+by+- yy+jyz+—xz+gz+—zzzz Dato^ 

" Signis utcunque mutatis-" 

The firft example, as was obferved in the Memoir, is unfimihed. The 
Doftor had proceeded fo far as to afcertain the common fe&ions of the fuper- 
flcies required with feveral planes; fome others were propofed, but not 
mveftigated, and there is no trace of his having refumed the inquiry. The 
portion of this example which is written becomes not a little complex, re- 
quiring alfo fubfidiary Proportions; and therefore the enunciation only of the 
Locus is here ftated; which may be referred to the diagram of the fubfcqtient 
Propofition. [Fig. 8*] 

41 Data sint in piano quovis, puta in piano chartae in quo* 
M schema est, duo pun&a A, B, et junda BA, in ea sumatur 
quodvis punftum D, et ipsi AD ad reftos angulos, ducatur in 
eodem piano refta DE, et a termino ejus E ad planum erigatur 
" ad reftos angulos EF, sitque re&angulum BDA siaml cum 
Cl re&angulo DEF, etquadrato quod fit exEF equate spatio dato, 
" puta (simplicitatis gratia) quadrate ex ipsa AB : quseritur 
iS superficies in qua omnia pun&a F versantur." 

To this no equation is annexed* 

* a N. B. fcripta fuerunt h«c priusquam Jibrum, D. N. da Courkt a double Courburt 
u . uidifiem, itaque motaoda efl h*c iotroduftio." 






notes: 

The following is .a fliort example of a Looux ad s&pevjiciem\ found anting 
Several unfinished flcetches of fueh Proportions - which were, mentioned in 
the Memoir. It is given as it (lands izt the Doflor's own words* 



4C 



4*1 HZ* 

Locus ad Suptrficivm, «**+-£-.+ — zzji [Fio. 8.] 



* 

" Data positione rcfta liuea AB, pun&oque in ipsa A, in 
41 da to positiope piano ABC; si a. puafito D in recta AB ipsi 
41 ad re£los angulos ducatur re£fca DE, et a termino ipsius E, 
" erigatur ad planum ABC perpendicularis refta EF; fueritque 
" quadratum ex AD, sinrfll cum spatio quod ad quad rat um 
Si ex DE, et eo quod ad quadra turn ex EF, datas habent rationes, 
" aequale dato spatio, scil. quadrato ex data refta AB. Tanget 
" pun&um;F, superficiem positione datam." 

" Sit enim quadratum ex DG, id quod* ad quadratum ex DE. datam 
xt habet rationem, et junSa AG occurrat circulo centra A femidiametro AB 
" defcripto in H, idem vero circulus occurrat DE in K, L, puncVis* Quoniam 
" igitur quadrata ex AD, DG, hoc eft- quadratum ex AG, una cum eoquod 
" ad quadratum ex EF datam babet rationem aequalc eft quadrato ex AB, feu 
" AH, auferatur commune quadratum ex AG, et reliquum redanguluta KGL 
* £ s&quah erit fpatio quod ad quadratum ex EF datam babet rationem. Fiat 
" autem ut DG ad DE,' ita DK ad DM; quadrata igitur ex hifce rectis pro- 
" portionalia erunt, et [per. 19- 5.] quoniam quadratum exDK eft ad quadratum 
" ex DM ut quadratum ex DG ad quadratum ex DE, erit in eadem ratione 
" data reliquum re&angulum KGL ad excefium quadratorum ex DM, DE, 
" hoc eft, fafla DN aequali ipfi DM, ad re&angulum MEN. Datur igitur 
" ratio reftanguli MEN ad re&angulum KGL; hujus autem ratio ad qua- 
" dratum ex EF datur, quare [per 8* Dat.] ' datur ratio MEN ad quadratum ex 
" EF. Quoniam vero datur ratio DK ad DM; tangit autem pundum K 
" circumferentiam pofitione datam, femidiametro, fciL AB defcriptam, tanget 
" punfium M ellipfin pofitione datam, cujus femiaxis major eft ipfa AB; 
" occurrat vero EF fphaeroidi oblongs hac ellipfi defcriptae in O. Et quoniam 
i( data oftenfa fuit ratio re&anguli MEN, hoc eft quadrati ex EO ad quadratum 
" ex EF, dabitur ratio EO ad EF. Si igitur altitudo EO omnium pun&orum 
" O hujus fphseroidis fupra planum ABC diminuatur, vel augeatur, in ratione 



notes. lft^r 

" data EO ad El? fuperficies folidi, diminutione hac vel additione produ&i erit 
" Locus pun&orum F. Q. E. I" 

Another fhort Propofition exhibits a method of defcrtbing the Caffinian 
curve by means of Loci ad supcrficiem* 

Prob. [Fig. 9. J 
" Describere curvam Cassinianam." 



u Sint A, B, Foci, C centrum, et D jun&um in curva j igitur junQis AJ> 
" BD, erit rectangulum ADB aequale dato fpario. ,r 

" Piano in quo eft curva ducatur ad rectos angulos reSa DE ipfi DA 
iC aequalis, et tanget pundumE conum rectangulum cujus vertex eft punctual 
" A, axis vero piano ABD ad re&os angulos ; et quoniam re£tus eft angnlus 
" EDB, et rectangulum EDB aequale dato fpatio, tanget idem punftum £ 
*• hyperbolam acquilateram cujus una aflymptotos eft DB, altera vero re&a 
* BF quae ad planum ADB eft perpendicularis. Revolvatur igitur hyperbola 
IC haec circa BF tanquam axera, et defcribetur folidum hyperbolicum acutum ; 
u communis vero feci io fuperficici hujus cum fuperficie coni praedi&i, erit linea a 
u cnjus pun&is fi ducantur perpendiculares ad planum ADB, ipfi occurrent 
" in pun&is quae funt in curva Caffiniana, ut patet." 

Another example may be the 28 Prop. lib. iv. Pap pi, as corrected by Dr. 
Simson* 



Prob. v. Prop. 28. Lib. iv. Pafpi. [Fig. 7-] 

> 

"Hie igitur lineae ortus magis mechanicus est, ut dictum 
" fuit, geometrice vero per Locos qui ad superficies %i dicuntur"* 
" resolvi potest hoc modo." ... 

* » • 

u Sit circttli quadrans pofitione datus ABC, etdocatur, ut contingit, refta 
" linea BD, et ad BC perpendicularis EF quae ad oircumferentiam DC pro-; 
* portionem datam habeau Dico punclum £ ad lineam efle. 



•• Deeft hoc verbom in MS. Bull. 



10* NOTES. 



<i 



Inttlligatur enhn a circumferentia ADC re£li cyltodri fuperficies, ct 
*' in ipfa linea fpiralis [CGH] dcfcripta, {incipiens a punfto C, ita ut 
<€ velocitas puncti defcribenlis in recta CM quae perpcndicularis eft ad 
" planum ACB, (it ad velocitatem ipfius CM in quadrante circuli CDA in 
" data ratione quam habct EF ad circumferentiam DC, quae propterea 
€€ fpiralis] pofitione data erit. Sitque HD latus cylindri, et ad planum 
" circuli perpend iculares ducantur EI, BL, et per H ipfi BD parallela 
" ducatur HL, [ipfi EI occurrens in I.] Itaque quoniam proportio re&ae linea 
u EF ad circumfcren tiara DC eadem eft quae proportio EI, hoc eft DH 
" ad eandem DC propter fpiralem ; erit refta EF ipfi EI cequalts. Suntque 
xt FE, EI, pofitione, ergo et jun&a FI pofitione erit, [N, B. Non dicit FE, EI, 
'^pofitione datas, datum non eft punttum E, fed intelligit tantum angulum 
" EFB datum efle, et EI perpendicularem efTe ad planum circuli, unde 
"quoniam rectus eft angulus EF3,erit:] et FI ad BC perpendicularis. Eft 
" igitur FI in piano [fc. quod per BC tranfit, et per dimidium anguli recti 
" inclinatum eft ad planum fubjectum ABC, angulus enim EFI dimidium 
<c eft recti] quare et pun&um I eft in codem ; atque idem pun&um eft in 
* € fuperficie, fertur enim HL et per lineam fpiralem CGH, et per re&am 
" lineam BL, etipfam pofitione datam, femper exiftens [fc. ipfa HL] parallela 
" fubje&o piano; ad lineam igitur eftpunctum I, [fc, adcommunem feciionem 
" fuperficiei a recta HL defcriptie, cum piano proedicto quod per BC tranfit] 
• c .ergo eft punctum E ad lineam [quae fc. formatur ducendo perpendiculares 
* c a linea in qua vcrfatur punctum I, ad fubjectum planum.] Hoc quidem 
" univerfe refolutum eft, [fc. quaecunque fuerit data ratio EF ad DC] Si 
* € autem haec ratio aequalis fuerit rationi quam habet BA ad circumferentiam 
" quadrantis ADC, praedicta linea [in qua eft punctum EJ quadratrix efficitur." 

The 2Qth Prop, next following is, " Poteft etiam illud per lineam fpiralem 
m piano defcriptam rcffolvi fimili ratione." — It is unneceflary in this place 
to give the inveftigatoon, but I {hall remark fome of the moft material 
•corrections of it by Dr. Sim son. 

In line 6. fol. 59. a. Command, " in fuperficie cylindrica, in qua eft linea 
cc fpiralis.** — Dr. Sims on fuppofes from Note F on this Propofition, that in 
the MS. ufed by Commandine the reading was i r w>*v&pi&u *t* **"*"*'"• 
which is more correct, and is alfo confirmed by the MS. Bull. It lhould 
.therefore have been translated "in fuperficie cyltndroeide."— Alio* inftead 



NOTES. 105 

of" in qua eft line* fpirali," it (hould be u quae formataeft a Hneafpirali:" 
for in MS. Bo&l it is " rSaworjts l\Uos" which is plainly the true reading, 

Lin. 8. " ad lineam eft ipfum K," add, " fc. ad earn 1 in earn quae eft 
u communis fectio fuperficiei cylindroeides et fuperficiei conies." Lin. 11. for 
"ergo K et I funt in fuperficie," read, * c ergo eft pundum I in fuperficie, fc. 
" in ea quam vocavit oXuxWW Lin. 13. for, "ad rectam igitur lineam eft 
" punctum I;" read, " ad lineam igitur eft punctum I,* " fc. earn quae com- 
u munis eft fectio fuperficiei wXniWiort cum piano quod eft fuper rectam BC, 
fi et ad fubjectum planum eft inclinatum per dimidium recti*' 9 



Note H. p. 65* 

For the fatisfa&ion of fome readers, I (ball infert Dr. Sim son's Paper on 
Series, eaclofed in his letter to Dr. Jcjrin, of Feb. I, 1723, (for which fee note 
p. 65.) The two Preliminary propofitions are very eafy, and are now to be found 
in all the compleat treatifes of trigonometry; but as they arefbort, they are 
inferted as they flood in Dr. Simson's original paper. 

Dr. Sim son jibout a month after received Dr. Jurin's anfwer, (of March. 
3, 1723,) communicating Mr. Machin's feriefes; and to his paper he ha* 

i m * * * 

added a note, Hating the correfpondence of five of his own feriefes with thofe of 
Mr. Machin's. Mr. Mac h i n communicated feven ; and two of them, which 
had not before occurred to Dr. Sim son, were readily iaveftigated by him. 
: " Prop I. Fig. 11. Sint in circulo cujus centrum eft C duo quilibet arcus AB, 
\ € AD, qui fiiaul fumpti funt quadrante BL minores ; erit exceffus quadrati quod 
" fit a femidiametro fupra re&angulum fub tangentibus arcuum AB, AD ad 
" quadratum a femidiametro, ut tangentes arcuum AB, AD fimul fumpti, ad 
" tangentem fummae arcuum* 

- u Sint eniai AE, AF tangentes arcuum AB, AD, etfit BG, tangens fummas 
« ipfarum BD, et jun&a CL, oceurrat ipfi AF in H, ducatur vero FK parailela 
i( ipfi AC, et occurrens EC in K, et jungatur KH. Igitur quoniam anguli 
" HCK, HFK refli funt, erunt punfka H, F, C f K, in circulo; ergo angulus 
" FHK equalis eft ipfi FCE, et proinde fimilia funt triangula re&angula 

f For fome obfenrations on vXuxloi <&*, fee Appen. II. 

* This is confirmed by MS. Bull, which has *ps y&w** <*t* ** h . 

P 
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" HFK, CBG. Eft autem ratio EF ad BG eompofita ex ratiodibus EF ad FK, 
" et FK ad BG ; i. e. ex rationibus EA ad AC, et FH ad CB feu AC ; ergo EF 
": eft a4 BG ut re&angulam EA in, FH, ad quadratum ex AC; fed eft EA in FH 
* exceffus jre&anguli EAH, i.e. quadrati ex AC, fupra re&angulum contentun> 
" tangentibus EA, AF,, et eft hie excefllis arfquadVatum ex AC ut EF ad BG. 
«&.£,&, .  , .. ... 

" Cor, l . Hinc fi arcus AB, AD,, aeqtfale* ftierint, erit exceflus quadrati a" 
femkiiaraetra fupraquadratum langentis 40:113 oujifeyUG^ntQ circumferential 
minoris adquadra|nm a, : femidiametrq* ut tangent duplicate act.BingentenV 
" arcus duplicati. 

(( Cor. 2. Hinc etiam inveniri poteft tangens arcus qui multiplex eft 
" arcus alterius, cujus tangent Uatur, 'Si- a tangens arcus A, et erit tangens 
u arcus nxA. 






na 



«.»— t .» — 2' ' W.»— t.» — s .«— 3. n — 4. ", A 

- 1. ». 3- ,<? - * ^ i«- 3. — ? — T~ a &c " 



I« • + ! ^fl^&C. 

I. 2. 1» 2. ?• 4. 

f € Numeratoris hujus fcriei fi » fit humerus par, fumendi funt tot termini 
w quot funt unitates in \ n j denominators vero tot quot funt unittted in \n+\. 
u Si vero fuerit n numerua impar,' tarn nuttieratoris quam denorainatoris, 

" fumendi funt termini ,. . - Hanc fcriem video apud Christ. Wolfium. 

a 

€€ ex finubua dcrivatum* 

if Prop; 2. fig. IS. Sint duo quilibet arcus AB, AD, quorum major non 
" excedit quadrautem; erit quadratum a femidiametro una cum' reAanguId 

fub tangehtibns arcuum ad quadratum ex femidiametro* ut diflerentia tangen- 

tium ad tangentem differentiae arcuiim. 

4S Simili prorfus modo quo precedent demonftratur.. 

" Cor* !♦ Htnc fiVarcufc minor AB, oequaHV fuerit dknidio quadratics, erit 
" radius una ctmtangeote majofis arcus ad fpforum difierenftiam, ut radius ad 
K tangentem arcus quo AD ujperat dimidium quadrantis. Si vero arcus major 
" AD joequalis, fuerit dimidtoquadrkniis; erit radium una cum tangente minor!* 
" arcus^ ad ipformu differdntiain, ut radtu^ ad tangentem. arens quo; dimidium 
" quadrantis fuperat arcum AB, t. e. tn utroque cafu erit fumma tangentium ad 
" ipforum diflereritiam ut radius ad tangentem differentiae arcuum. Corolla- 
u rium vero hoc, ni factor, jamdudura innbtuit* 






NOTES? Idft 

** Prsecedentium ope innumero feries exhiberi poflunt ad longitudinem cin. 
« cumferentie inveniendam. Plurimae vero, ad ufum paratiores, in fequente 



i 1 



« ferie continent™. Sc. fint tangentes _ f _ et fit A arcus cujus tangeni 
" et erit, exiftente radio = 1, 

--—ix /3 + a y + 4* + &i &c. 



i 2* . 

3 2 m a 3 



u 



3^^^^' — >=ArouiA. 
a* i 



+-rX==; — 7X/3 s xay $ X4^x8f s &c ( 
5 2*a 5 . T 



7 



i 
Eft vero /3= 



y= 



4**?x.3 x* 

i . " ' . . I T^rminorum autem £, 

16^+1^7^ I' » *» &c - tot fomendi 

' . V fuhl, quot funt uni- 

j = -^— 1 tates in nnmero in- 

6*w+3 *4* J tegron( 

i 



&c. 



" Facile deducitur hsec feries ex Cor. 1 et «r Prop. 1. et ex Prop. 8. Sit jam 
" arcus D datum habens tangentem, datamque rationem ad circumferentiam ; 
" Sc. fit 9 r D=circumf.=cj fitque mA is arcus qui vel proxime excedit arcutn 
" D, vel ab ipfo proxime deficit exiftente m numero integro; et inveniatur 
" tangens arcus mA ope Cor. 2. Prop. 1. deinde inveniatur tangens differentiae 
" arcuum mA & D ope Cor. 1. Prop. 8. Sit tangens hie t, et erit arcus pujus 

€€ eft tangens, / /' + — / s &c. ut notum eft; vocetur hie arcus B, «t erit 

<$ o 

* € roA+B=D, unde miA+rB=rD= circumferentiae circuit cujus diameter 

«* —I 

p 2 
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« • • . . . 

Ex.. 1. Sit «=4, n=o, r=4, wi=3, eritque /=~ 

Et rwA +rB= ii+ !°. 

4 99 

3*4^9? 

5 4 s 99 s 
&c* 

N. B. Quoniami eft tangcns arcus A erit tangens arcus t» A. t. *. 3 As: 

-12L unde tangens arcus 45*— 3 A erit $- 
5* 99' 

Ex. ff. Sit <?:=5, »=i> r=4 f m=4 ? eritque 0= — j * = 139, 



5'5 



« « ,6 '$ 4 

Et rwA— rB = --— —• 

5 515 239 



_Lx 3 * l6 



3 10 3 SiS 3 *39* 
1 32 16 4 

J* 10 5 5i5 s ~*39 $ 
&c. &c. &c. 

Ex* 3« Sit n—o manentibus ceteris. 



Tunc raA— rB= 



16 4 



S »39 



1 16 4 

3 _£ *39 5 

I 16 _4_ 

5 * 5 s 2 39 5 1 

• • Et manifeftum eft feries has celerius convergere quo major eft n, termiuoa 

" vero ipfarutn, propter eandem caufam, complexiores evadere* et proinde plus 
" laboris ad ipfos computandos requiri, ut ex duabus ultimo prsecedentibus 
'* feriebus liquet. 

* M This it Mr. Machines 4th, in the paper he fent mc down in Dr. Juris V Letter of 
« the 5th of March 1723." 

t " Qu* eft feries optima a do&iffimo Don. Machin inyenta." Et eft ejus 6 1 *. 



u. 
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Ex. 4. Sit «=a, «=*, r=4f *=*• Wtqw '=*= — 





1 
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X 

x 


6 

a' 


4 
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X &c. 



This is Mr. Machines 2d. 



Ex $. Sit j =3. Catena raanentibus. 



8 4 
Eritque rwA + rB = -r + "* 



i. 1 4 
This i* Mr. Machih's 3d. 



_ i 



Ex, fi. Denique, fit a = 2, » = o r r = 4, » = i, eritque * = 

Et rA+rB =±+±_i x ±- + £ + L x * + ± &C( 

a 3 3 2 * 3 3 5 « 5 3 s 
Qua omnium eft fimpliciffima. Eft i nt Dom. Ma chin. 

Similiter pofito r—6, derivantur alia feries, ut fi fit 



r=y'2 j ifszi, «i=2. erit / = 



1 



EtniA-rB=2*/3- JXJ 



2 



—I x ^3 _ a^3 
3 2x3 5 3 X3 4 

+ 1 x ^3 . 2^/3 

"*" S t 3 X3» 5 J X3 7 



m 



M* 



" Convergit io^Ajpkwccjbrias fqite iunpUci ex tangenie:*i* , derhrata* fed plus 

*< quam duplo labore."* 

Thefe few notes were added by Dr. Sxw i.6 If tbtrircftgrniif paper, after be 
received Mr. Ma chin's feriefes 

Above thirty years after this correfpondfnte^Dr. Simson gives feme account 
of it to the late Earl Stanhope, in a^ letter dated Jan. 9, 1758, of which the 
following extra& will not be unacceptable. 

After acknowledging fome ingenious communications of feries from Lord 
Stanhope, he adds: u In the beginning of the year 'H2S 1 feint up to t>r. 
*' J<j rin, Secretary to the Royal Society, a method of deriving feries for finding 



** the circumference ofthettfdefrm'dftferifer. i **JL + 1 fee. whlih by itfelf 

3 5 J 



" is of no ufe. I had befor^ihk defifed;him tor inform me if he knew if any 
-" application had been of ibis feries for finding of others that converged quickly; 
* f he wrote to me that he kueW-oCnone, and defired me to fend up the paper, 
" which I did, and gave {even feries as examples of the method. He wrote me 
" in anfwer, that on communicating it, he found that Mr. Machin had in the 
" year 1705 or 1706, given in a paper to the Royal Society upon this aftair, 
" which be afterwards took back again ; but that he hacj. prevailed on Mr. 

* « In the paper wrote and figncd by Mr, Machw, which Dr. Jcranr'ient me inclofed 
** in hit letter of the 5th of March. 1723, there are feven feriefes fet down for finding the 

" arch of 45°, the * t . .'- :: % * ; ' 

"1(1 of which Is the fame with the 6th in this letter ; and the 
" 2d it the fame with the. 4th. of itfcit* dad the- ' 

" Sd it the fame with the 5th of this ; and the 
" 4th it the fame with the 1ft rf this ; "and the 
« 6th the fame that it here the 3d. 
" Mr. Machin's 5th it for tHe arch of 45°. at all his others are, when radius it 1. 

4 20 1985 ^y 4 3 ^» jpgj 5 

81 ir 16893 . 

<« HU 7th U — — — - j^ ? + 4l4 g,i 22056636 



1 8 in 3 . 10803 

3 10 100 5637 3 41480222050636 
«* Vide the inreftigation of the 5th and7thTeries (of Mr. Machin) in a MS. book." 
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" Machtk to fend me a fhort account of it, which he did in a paper (igned- 
" by him, which Dr. Jurin inclofed in his letter to me. It contained feven 
" feriesj two of which were different from thofe I had fent, the reft were the 
" fame. In cafe your Lord (hip has not feen thefe feries, I (hall fet down two- 
"of them ." 

Dr, Simson then ftates theferies of Mr. Machin, No. 5 r in the preceding 
note ; and alfo one which he had fent to Dr. Jurin, and was not returned by 
Mr. Machin, viz. Ex. 2d. in the preceding paper. Of this laft he obferves, 
" This feries is one of mine, and converges very quickly ; and becaufe one pari 

** of it confifts of powers of JL is raifed with little more trouble than Mr- 

10, 

ii. 
u Machin's, by the powers of — and— - which was publiflied in Mr. 

u Jones's Synopsis. It gives the circumference to the diameter 1." He adds, 
u The feries which Mr. Eulbr givQs in page 107, vol. i. of his Introductio in 
€C Analysin Infinitorum y (Laufan. 1748,) is one of thofe which I fent up, and 

which Mr. Machin fent down, [being Ex. 6. before mentioned] but it doe* 

not converge fo quickly as the foregoing two/' Sec. 

In the remainder of this long letter are fome other obfervations on this and 
fome other matters in the work of Eui-ER referred to. But the infertion of 
them is unneceflary, fince of thefe methods of fijuaring the circle by Mr. 
Euler, there is a full and explanatory detail, with many judicious remarks and 
improvements by Mr. Baron Maseres^ in his great repofitory of curious 
mathematical trafts, the Sqri-piovcs L&garithjtiici, vol. m. p- 1 69, &c.f 

f It may be proper to* refer the reader to feveral n6tices of thefe feriefes of Mr. Machines, 
in Baron MASfcRftS's Ejfay on- the Negative Sign raffo- tn his fcriptortj Logarithmki,'vo\: iiiV 
p. 157;. ao<Ji»J)r> Hutto®** JfanfuMlbik. . Dr. HottcwV explanation* of Mr.MACtn&'s 
feries, publifhc4 b^tylf- Jon^ i^rqtfjnjc4,id. tbei&ni^ volume of S(ript.,Jjegl.mt,h another 
traft alfo of the Dolor's qh t{i£ Jamq fubjt$,< p*.£07 9 -which had ^been pabliftied inr the- 
Phllofophical TramaSiqntj and . contains fome curious difcuifion* refpe&ing fuch feriefes, apdv 
fome important improvements*- 
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Note I. p. 69. 

In a letter to Earl Stanhope, of 22d of March 1751, lie mentions very 
particularly the decline of his memory, and his inability to attempt fome things 
recommendid to him by his Lordfhip. "Perfons of my age (now pail fixty- 
three) generally lofe the ability they had when younger, of a quick and ready 
imagination ; and their memory, (which, in my opinion, is either the imagi- 
nation of feufations paft, or the recalling imaginations we had formerly) 
" raanifeftly decays ; and fo far with me, that I have oftentimes difficulty to 
" recall thofe I had the lad hour, or even a few minutes before. And in long 
" investigations, where it is neceffary to look back a good way, this inability i» 
" mod eafily obferved, efpecially when molt of the fteps are not wrote down ; for I 
u remember fince I could go through a longer feries of fteps without writing; 
u than I can now well do with the help of it.* This, my Lord, makes me 
" afraid that I (hall not be able fo engage in the undertaking you are pleafed to 
" recommend to me, and which, indeed, would be very agreeable to me; the 
" applying the method of the ancients to the modern inventions, fo as they 
u might be demonftrated in fuch a way as would (to ufe your Lordihip's jutl 
44 and elegant defcription of accuracy and ftri&nefs) convince an Euclid, an 
a Archimedes, or an Apollonius, rifen from the grave, to examine 
"them. My fcholars, Mr. Moor, Mr. Williamson, and particularly 
u Mr. Stewart of Edinburgh, I hope may be able to do fomething this 
< € way ; and I fltall not fail to recommend it to them, and direft them as far 
" as I can."—" I hope, if God grant me health, I may do fomething 
" towards reftoring fome pieces of the ancients; the firft fix, and the eleventh 
" and twelfth books of Euclid's Elements are near ready, excepting the 
" figures. Next to this, I have in moil forwardnefs Apollonius <fe Sec time 
" Determinate ; but Pappus, though I have done a good deal towards reftoring 
" him, is fo large, that it frightens me to meddle with him/'i  T owards 
the end of this letter be adds, " And I hope to do Euclid juftice, if it pleafe 
" God to give me opportunity to publifh the eight books of his Elements, 
" which want of fecurity from being pirated does yet delay. 1 
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• I (hall mention in this place an obfervation of Dr. Simson on mathematical enquiry, 
which, though not immediately conceded with the fubjed of this letter, may gratify th» 
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Note K. p. 72. 

Among the (mail remains of Dr. Sim son's mathematical correfpondence 
which have been preferved, are two letters from the late George Lewis 
Scott, efq; Commiflioner of Excife, with copies of two from Dr. Simson in 
reply. The general obje£t of thefe letters was mentioned in the memoir, and 
for the fatisfa&ion of mathematical readers, the portions of them refpe&ing the 
comparative merits of the ancient and modern analyfis are fubjoined. Mr. 
Scott's firft letter is dated London, 12th April I764, and after fome obfer- 
vations on Dr. Simson's edition of the Data, which the Do&or had (elicited 
from him, and in which he difcovers fome prejudice againft that book, thinking 
its ufe to be rather logical than mathematical, he adds: 

" To be more particular, I obferved that the 27 firft Propofitions relating 
" to magnitudes and their ratios merely, might be much more concifely treated, 
" and .receive an additional evidence from the algebraic method. I (hall give 
"but one inftance from Prop. xvii. which is the xith in Baraow, and is 
" by him left in darknefs ; you have given it light ; but would it not be fhorter 
" and clearer to ftate it and its demonftration in fymbols ? 

"The firft hypothefis, that x — a:y::m:n where a 9 m, and », are data. 
"The thefis that x — dat:*+y, in ratione data. The hypothefis may be 
" changed into 

" x — aiynaib therefore x—a+y:x — a::a+b: a s: a :— .. 

H^b 

a Therefore by 12. 5th Elem. x — a+yix — a : ix+y: x— a+ -—; 
"and * — a+yix — a\za+b:a 

" Therefore x—a+ ~-~- :x+ y :za . a +b. q .d e . 

" The fecond hypothefis is that x — aix+y::aib. which may. be (hewn in 
• " like manner. 

reader. It is alfo in a letter to Earl Stanhope, April 9, 1753. "What your Lordihip 
« fays of the rfefamefs, and often the neceflity, of ufing the method of induftion, I have 
« frequently had the experience of; and though it be a proof of the weaknefs of the human 
« mind, it is at the lame time a good help to .the Ending out whether a Proposition be tree or 
« not, and moftpewerfully excites us tofcarch after a ftria demonftration. 9 ' 

a 



I 14 WTES-, 

" T have followed your reafoning; mine is eflentially the fame; but is not 
" the diftin&ion by fymbols of the indeterminate from the determinate or 
" given quantities or magnitudes concerned In the queftion of ufe ? and is not 
" the concifenefs of 1 he ex predion of great ufe alio? Many of the Propofitions 
u of the data migTit be thereby reduced' to intuitive evidence. In this particular 
v * clemonftiation, it is fhewn at once, what magnitude Js.td be taken from x 

" (viz. .tf-rr— ^--7), tjjat the remainder, ipay.be in a given rajiq Jo x+y, I men- 

u tion thef© particulars only to introduce a'mdre gfcrteral bbfervatiori, which is, 
u that wherever magnitudes ami their ratios kre conffdered. the method of the 
" ancient^ feems inferior to that of the modfcthsj with' tsefpeA \o facility, though 
f€ not at all fo in point of accuracy. When 1 look into Apollonius, I 
€t admire the great -man; and I may fay ihe fartfe of Gregory of St. Vincent 
t( and of Huygehs; but whocah help complaining of the tedioufnefs of their 
u demohftrations ? They feem to mfe in many cafes like a man who would 
t€ rejefifc th£ Indian Tymbols bf Dumber, arid perform all the arithmetical 
" opefatibni m words at length. This might be done;* but to what good 
« purjpofe? When ITxy- to what 'pttrpttfe, I mean geometrical* purpofe. Other- 
"wife I "mubh ' approve bf'the elements 'being demon ft rated in words at 
" length, becaufe of their logical ufe. For in the affairs of lffe we have no 
" lymbols, but common word$j' and Tt is of fervice'to habituate the mind, to 
ct accurate and diftinfl: expreflrons, and even to formal fyllogifms." " 

In the fame letter after, mentioning the Propofitions of the Data' from 
the 2Jthto;the 63d,. as very eafy> he adds: " Iri thefe Propofitions I fee 
" little or no room for algebra; and indeed, in queftions of pofition, it. Qften 
" comes in atikwardly enough. Dr. 'WalLIs, one of the great patrons of 
" this method, owns it. It is therefore a proper* enquiry to determine, if 
" poffible, when one method is to be ufed,_ and when tb£,ptt#r t You feem to 
i€ promiie fomething of this kind in the 1 preface to your Conies. I with you 
" could find' fdolution to execute what I am persuaded is alnaoft ready ifr your 
" manufcripts. Thomas Simpson, ki his Exercises, fays, that fometimes * 
** the algebraical,, Jometirq^s the geometric method is preferable. I • belieye iu 
" But it feems to me that notwkbftandijig.tbe praifes b^fto^ed , Ijy Sifv I>aao 
" New JON -an^his follower* on thein^thpd of^he-aucients^hifloWn Principia 
"are but algebra difguifed, as Machin ufed to ( fay. Though at the feme 
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** time he owned that hethdtijVht.Sir Isaac's tafte of demonftration preferable 
><f to HuYk>BK9^. I tfwn rnyfelf of bis opinion, as the only difficulty attending 
*< SirlsfAAc's arguments, arie 'this fteps fuppreffed for the fake of brevity." 
'•• I>flia11 add an extract from another letter of Mr. Scott's, dated 1ft May 
1 764, sfe it is cOnnedetf with the fubjeA of the preceding. 
- When mentioning Dr: Sill son's editi6n of the Data, he adds, " T think 
4i that Juch as \v*u W form themfelves upon the model of the ancients, will 
*' do welt toifady>the Data. I even tfifli that I had been initiated in that way. 
€t But h^ingrtwic* began in the modern 'analyiis, I Have not had Teifare td 
*< ftrifce into another toad, especially, as, to cbnfefs the truth, it feems to me 
<" touch- more tadtouBiancf more doubtful with refpect to fiiccefs. Ttneaa 
^ not that the inlethod of the ancients leaves any doubt in the mind f but 
€€ that thefuectft of attempting -the foliitian of a difficult'' proble!ri !: iVmore 
<c doubtful in the way of the ancients, than fti that of the moderns; although, 
'*' wMert' X bHblution is orice found, it be often true that dcmonftratiofis formed 
^according to -the* ancients Are- mo'te'agreeable, • and moce fatwfacl:6nr to 
ff the aiindj than thofij derived Trtra 'algebra.; 1 fay often; for' it rs fir from 
4€ being always fo. To m* a'dfcmonftfcfidfe derived from the cbnfideration 
*f of a 'multitude- of ratios, ' and their- compactions', 'and ' exprefle^ in the 
f manner, of ihi'ancittrrts, i**fo fet frotxi beiHg' clearer 1 than the algebraical 
<< method, ;tbat iti ftero^Viftly 'moWJlMfcutt and 'objure; Arid 1 1 would 
^appeal to any beginner, : and aik him; whether the general ' algebraic* fetation 
"of the problem for detei^ining^ theybt/6f Lenfes, f or HtffGBNs'4' method, 
M be: mail clean } might brfajgf mbny bthet inftahces; Where ' Proportions 
ff can; be demotrftrated itv the fame manner as Euclid has ddne Jn'his 
'••fir* four bo6ks y cwhkh>ofteti Yeduce the tnith 6t k Propofitioh to* itfmoft 
"Intuitive' evidence. - I adniir that it would be in vam to' look' out fcr any 
" affiftance from algebra; and vet I Hfiink With Ihv Bakkow, that moft 
« of >the' PrdpofitJotei of the fec^ond book are rather clearer when treated 
i< ajgtttaricatty,' than in EoCl^id's method: The* pcrfpicaify of the fdbrth' 
"top drift book', ha^ often b<£efr infilled on. - ft is Very clfear; undoubtedly; 
"but<'ftill bar< friend I>. MItt^bw ^t£wakt "thinks tffet r the original 
^idemoriftrttidn Was from 'the preceding T^efiticW, without a figure, 
"^whfcb is entity analogous *b the algebraic method. The ftftfr book is 
?.iflrt peculiar to ^geomejry, but is equally applicable to quantity as it is to 
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"magnitude; nor does thedoftrine of proportion receive any evidence from 
u its being expounded by lines. The fymbols of algebra would, I think, be 
" of ufe here. lit the fixth book there are many Propofitions which may 
" be treated either geometrically or algebraically, without any preference of 
" advantage on either fide: for wherever an analogy is ufed, it may as juftly 
" be faid to be algebraical, as it can be called geometrical. I may demonftrate 
" geometrically the 47. £1. 1. from the doclrine of fimilar triangles, and I 
" may do the fame algebraically. The two demonftrations differ only in ftile; 
and Gu is nee is miftaken, when he fays this theorem cannot be demonftrated 
algebraically. I readily admit that the theorems about the congruity and 
fimilitude of triangles cannot be demonftrated by algebra, and that thefe 
are the true geometrical elements ; which being eftabliftied, the other Pro* 
pofitions in the Elements may be derived, either by the method of the 
" ancients, or by that of the moderns, equally well ; at lead, if the ancient 
t€ method has the advantage in eafy queftions, that of the moderns feems 
" of almoft indifpenfible ueceffity in more difficult enquiries. I admit, however, 
that many parts of your writings, and of Dr. Matthew Stewart's, might 
furniih ftrong objections to' what. I advance, nor do I pretend to anfwer 
" fuch objections: all 1 fay at prefent is, that I know a perfon very well verfed 
"in both ancient and modern geometry, who feems diffident of his own 
" abilities to comprehend Dr. Stewart's determination of the Sun's diftance. 
"He and I would, I believe, find. the fame difficulties in Dr. Stewart, 
"that Bullialdvs did in Archimedes. And to conclude the fubjedl, 
" I muft confefs that I cannot find that fuperiority of evidence in the method 
" of the ancients, that you and many other able geometers, in this ifland, 
" contend for. Their great genius and accuracy I do fee, and I fee fometimes 
" the precipitation and innacuracy of modern geometers. Bui thefe are the 
" faults of individuals, and not of ttie art." 

In the fame letter, after fome remarks on the data not connected with tht! 
particular fubjeft of the preceding extract, be adds, " In your notes you 
" bring two inftances of the ufe of the data, and think that the cbnftruftiotr 
u of the laft problem could not be derived from an algebraical folution. 
*' I find, indeed, that the algebraic folution is more complicated than one 
" would at fir ft fufpe&, on reading the problem. Even in very final! numbers, 
" the fohitioa brings you to large ones. Thus, if x : y : : 6 : 7 . aifo ;•— I i % } x 3.: $ 
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« an«U* + zz = 100. I find * = !** + ^8224+22038.2 ap<f 

277 — 277 

"•2232o|?> = M94 therefore _ 168 1494 _ 166a = ^ 
277 277' *77 — 277 2 77 

" and * = * — • therefore f = 7. and — 

2?7 > / /f fl?7 

Alfo x = 8. and — 212? and both roots anfwer the 

" queftion. 

<c In the general foJution, fuppofing x : y : : a \b 

y — a \z\\ a \ c 
xx + «* = /** 

" I find — * — c = z, then taking a z b 1 : c : f = — and 

" * 2 Saa+ff: : \/aa+ff: h = - — £ Alfo hicwfi -^ =^. Ihave 

" ** — 2 px = -r (Jy — cc ) and the conftru&ion derived by this method is not 

u fo fimple as yours. But the equation xx + zzzz dJ being obvioufly a locus 

be 
€€ ad circalum, and the equation — x — c=z z, a locus ad reftam, I find an 

be 
eafy conftru&ion by combining them. For taking a : b : : c if = — I have 
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'* — x — e = 2j which is very eafily conftrufled; and then defcribing a circU 

" from the origin of the abfeiffa x with the Radius d 9 I have the other Locus, 
u the interfe&ion of which with the former determines the value of x. This 
" is not lefs fimple than yours ; and you have alfo taken the advantage of the 
" Locus ad circulum.—— Hitherto there appears not to me any advantage in 
$t the ancient* method. Nor do I fee any from the firft of the inllances given 
u at the end of your Conies* It is true your folution is more fimple than 
" Newton's, but your inveftigation is not peculiar to ancient geometry. For 
" what fhould hinder an algebraift from fuppofing the angle BCD (in your figure) 
IC equal to BAC, and then calling BD =*, DC = < y, and AB = a, we have by 
" the fimilar triangles, and by multiplying the extremes and means of the 
*' analogy, ax + x* = y x 9 which is a Locus ad hyperbohm aequilateram, very 
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" cafily conftru&ejK ., ItStf i^Mcls inveftigation be more complex, it is not 
<€ becaule nc mlufcTufelof Itlgebra, but becaufe he did not make a convenient 
"elecYion of ternjSv^.Now, this election cannot be taught pre^fely, though 
u Sir Isaac hirrifelf lias tfiveiv many excellent observations relating thereto. 
<( It is a fagacity and habit to be acquired by the ftudy of gopd models; and in 
" this refpeft there can be no ;doubt but the ftudy of the , ancieiits may be of 
". great ufe, even to an algebraift. I believe Mr. D'Alambert fpeaks truly, 
" when he fays, that the 'ftudy of geometry is perhaps too much negle&cd." 

" After fome other obfervations, he adds. " To conclude, I long'ittuch to 
<c fee a treatife of which yoti gave us htiperitrthe pte&cb \d youriConicb, when 
" you fay in quibus auiart diferttt analysis geotnetrica ab ea qua calculo 
*' instituitur algebraico 9 a€qUe «Ar hmc ant ilia sit usurpanda alias disserendum. 
" Such a treatife is much wanted ;, and I am perfuaded that you triuft have it 
" almoft ready for the prefs among your papers, fo that the labour of publifhing 
** would not be great." 

Thefe letters, it is obvious, were written by Mr. Scott % without any inter- 
mediate letter from Dr. Simson. ' I fhall fubjoin the material parts of the 
Do&or's two anfwers, which hfc difpatcheb! -ftpiriteTy, Plough he mentions 
lhat he had received the fecond before he had finiihed his anfwer to the firft. 

Dr. Si mson's firft letter, difpatched July 27, 176*4. 

" I am now, by the weaknefs of my memory and of my eyes, in no good 
u condition to write letters of any length ; but yet I fldatl try to anfwer the 
" feveral particulars- you mention, to the bed of. my ability. I ajn gUuJ the 
<f Problems haare come to your hands*' You pechaps have not; yet leifure to 
" read th$m, elfe. I would have expected your opinion about them. Ypur 
44 cenfures, and corre&ions I value more than compieqdation;* ,fri tfre pr$fyoe 
" to the JXckta, it is (aid, fh*t they are of the moil general and n^peJTary ufe 
" ia the folution of problenqs of. .every Jrind j an<J whoever tries jto^ayeftigate 
€i the (blutioos of problems geometrically, will foon find this to. Ijc truejfor 
"the analyfis of -a. problem requicea t^at confequences be drawa from the 
iC things that are given, until the thing that \$ fptfg^t, be fhewn to l?e given. 
" Now Aippofiqg that, the book of the; Data were npt, extant, thefe confequepces 
" mud be found put and demonihated from the things given; which, «i 
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" cafes, would take no little time and pains. But now having that book, the 
" Propofitious of it need only be cited, or fuppofed to be known ; for though 
" the ancients did riot cite the particular Propofitions either of Euclid's 
" Elements, or of his Data, yet they fuppofed them to be known, as is evident 
" from the fo] ut ions of problems given;by Pappus^ in which he always makes 
" ufe of the Data aa being known to every geometer; The ' Elements are 
" neceflary in every geometric reasoning,) whether in demdnftrating theorems 
• c or in refolving problems ? ..and in the analyfis of problems the Data are of 
€e aa general ttad^ieoeffiuy.ttfe."h > • • *>■:*•! **  •':> ••' >-< • - '•' 

**Thei demonftrati6rj -"jofc the illth Bat. which* yon gave in fymbols, is very 
" right; the Jhottods «.o£ rtie^preffion,:by.;fymbds is nadtfabt of ufe> but' 
" then there* is -greater hazard of: committing miftakesby ufing them, 1 than 
u when the words at length arc mad© ufe of? aodlbelieve that Dr/ Bar row's 
u miftake in this Propofition has been owing tothis Aort-hand >wfUirig, which 
" coft more time to underftand, than 'if he had ufcd the ordinary way. As A 

fC is wrtn him the given magnitude/ and — the given ratio, it is plain that 

" A + B is thcfirft of • the magnitudes mentioned in the enunciation; from 
t€ which taking Ay the remainder B hastojC, rthc fecond magnitude, a' given 
" ratio; v and»the thing he fhoitid have: demonftrated is, that A+B is major 
€f A + B-fC data quattf in.ratione, which he has fldt done,* but only fhe\ved 
" that A + B is major B+'C rf;. q. in n Many fucb mi (lakes' are bbfervable 
u in problems done algebraically; and in the. 3 1 Prop. lib. i. of the Loci pidni 
" p. 96, I have taken notice of a remarkable one in Schooten's Exer- 
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44 ciiaiiones,$. 249. Thegiven magnitude AE (in your notation a- ~») which 

"is to betaken fromiAB (or j^. is eafilyfeen to be theexcefe of-AD(dr a) 
"above ED, which is.fte 4th* proportional /to DC, DB and AD the given 
" .magnitude? and -if the given ratio of DB to BC be a to b 9 aa you make if, 
" then the ratio, qf DO to DB- will be that of *-ftf *o *. «• 

. €t you»fcetti to think, that -. wherever magnitudes r and their ratios are cbn- 
"fidered, that j the algebraical method is. better thari that of the indents in 
" relpect of facility, though not of accuracy. Bat whit if the conftrti&ion 
" deduced from the firft method, be nothing fo good, either in refpeft.of 
u ihoftirefe br Elegance, as l ihatYrom the other? which is often the cafe 
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Yoii may at leifure try the algebraic folution of Prob. 2. in pages 465 and 
" 466 of the Englifh Eoclid, which will furnifh you with an inftancc of this. 

lC The length of the demon ft rations in the method of the ancients antes, 
€t for moft part, from the ftricl regard they had to accuracy ; yet I do not 
" fay that none of them can be made fhorter; for fometimes, by making 
" ufe of a more proper medium of the demon ftration, they can be (hortencd : 
" an inftance of which you have in the 20th Prop. b. ii. of Apollonius's 
*•' Conies; which, by making ufe of the properties of the Aflymptotcs inftead of 
" thofe of the Diameters, is made (horter in the 40th Prop, of b. iii. of the 
w book which I publiihed fometime ago. I exprefled myfelf indiftinftly 
a in the preface to that book, which has made fome think I defigned to 
X€ publifli fomething, to (hew when the ancient and when the modern method 
" ought to be ufed ; but I meant to fay nothing more than that it was not 
* proper to be done in that preface." 

" I cannot guefs on what account Mr. Mach in, to whom you aflent, thought 
"Sir Isaac's tafteof demonftration preferable to that of Mr. Hufcens. 
x < Though I have the greateft veneration for Sir Isaac's profound and penetrating 
" genius, and his moft valuable and ufeful difcoveries, yet I cannot but prefer 
" Huygens's elegance and perfpicuity, efpecially in his Horologium oscilla- 
16 torium, to Sir Isaac's; nor do I think the firft has fallen into fo many 
•" miftakes as the other, in things purely mathematical."* 

lib all fubjoin fome extracts from Dr. Simson's letter in anfwer to Mr. 
Scott's 2d letter, of May 1, 1764. 
" Dbar Sir, 

" Your approbation .of the edition of the Data, with which you begin your 
" fecond letter of May 1(1, gives me great fatisfacTion. You obferve that the 
Ai demonftrations made by a multitude of radios and their compofitions, «- 
" preflcd in the manner of the ancients, are more difficult and obfeure than 
"the algebraic method. I confefe a multitude of them makes a demonftra- 
-" tion difficult in any of the methods, and I found it was not only difficult to 
" my fcholars to understand the 20th Prop, of Hutoens's Dioptrics, but 
" uneafy to me to preled it to them, by reafon of the great number of ratios 
" that are confidered in the demonftration, where there is only a ftraight 

• Sir Isaac Newton himfelf entertained a high opioian of the elegance of Huygeks's 
tfcdte in geometry. See Pembertoa'i View, Preface. 



NOTES. 121 

"line and its parts to aid the memory x and on this account I contrived a 
" deuonftratioa by help of a figure, by which the compofition of ratios is 
" avoided, and nothing but the properties of parallel lines, and fimilar 
a triangles, enter into; it which made it much eafier both to my fcholars and me." 

" No doubt the fourth of the feeond book of the Elements might have been 
" (hewn from thelhird and the feeond of it, and Euclid, or even a far lefs able 
" geometer, could not but fete it; but he preferred the way by figures in all the 
" demonftrations of the feeond book, as {hewing the equality of the fpaces 
"compared to the eye, which is more clear than whea it is perceived by 
44 the imagination. As to the fifth book, I do not fee that the demonftrations 
" in it can receive any help from algebra; and the ftraight lines made ufe of 
a in it make the demonftrations clearer and eafier, than they would be without 
u them. I do not underftand your meaning, when you fay any analogy 
" may be called algebraical as well as geometrical. The expreffing lines by 
u a fingle letter does not make analogy or any thing elfc algebraical, any 
" more than when they are expreffed by the two letters at their ends, nor do I 
* think any thing can be called algebraical, where no operation peculiar to 
" algebra is made ufe of. I ihould be glad to fee an algebraical demonftration 
"of fothe propofition in the 5th book, ex.gr. of the 17 th, by which perhaps 
" I might underftand your meaning. The 47th Prop, of ift B. cannot be done 
" by fitailar triangles in the place where it now ftands; and when it is done 
" by them, I do not fee that the demonftration has the lead: dependence 
"on any thing iri'ialgebra. You think algebra almoft indifpenfibly neceflary 
" in difficult enquiries : I have, on the contrary, been obliged to make ufe of the 
" ancient method in many problems, in which I could not find that algebra was 
" of any ufe to me; fiach were the two problems, the foluttons of which I fent 
" fome time ago; and fo are many others, of which the following is one. Three 
a points and three straight lines being given in position, it is required to place 
u a triangle so that the three angular points may respectively be on the three 
u given straight lines, and the three sides pass through the three given points"* 

" The folution which you give of the laft problem at the end of the Data, 
" by help of two Loci, is very good; but I am not yet perfuaded, that the con- 

* The enunciation in this letter has reference to a figure which is here omitted. It 
is alio to be remarked that in the Optra Rcliqua, p. 888, is a folution of a cafe of this 
problem, viz. when the three given points are in one ftraight line. 

B. 
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u ftrufiion arifing from it, or the demonstration of it, will be quite fo fimple 
as thofe given in that place : if you had leifure to write them out, without 
making ufc of any algebraical notation or operation, they might then be 
" better compared. You think I have taken advantage of the Locus ad Cir- 
" culum, but I aflure you it never came into my mind : the 34th Prop, in 
" the Datdy as you will fee by looking to it, does indeed require the defcriptiotr 
" of a circle, by which the pofition of the ftraight line AD (in Prob. p # 465,) 
" is found. 

" It would take up too much time, and writing too much for my eyes, to 
" (hew the advantage of the ancient method above the algebraic, and how the 
" precepts given in this laft method, particularly in the Aritkmctica Universalis, 
" lead thofe who obferve them, from the right folulion of geometrical 
" problems, into fuch as are quite out of the natural method ; many inftancet 
" of this occur in that book, among which is that problem which is the 
" firft at the end of the fecond edition of the Conies* You fay the folution 
" there given is not peculiar to the ancient geometry, and you add, c what fhould 
" hinder an algebraift to fuppofe the angle BCD in my figure equal to BAC 
" 8cc.?' True, an algebraift may give a geometrical folution of a probledi, but it is 
" not therefore an algebraic folution. The folution you give in the algebraic 
" notation depends nothing on algebra, for the Locus ax+x % =zf flows from 
" one of the firft properties of the hyperbola demonftrated in the Conies, 
" and is the very fame which is made ufe of in the 1ft Prob. of the appendix. 
" It may be faid that algebraifts are blameable, not fo much in making a wrong 
" choice of a medium, as for hindering themfelves from making any choice 
" not pointed out by their rules ; one of which almoft conftantly made ufe 
" of by them is, to let fall a perpendicular, that by help of the 47. lft £km. 
" they may get an equation, which otberwife they could not fo eafily obtain.* 

* Ah obfervation of Des Cartes tends to confirm fome of Dr. Simson's remarks in 
this letter • for which fee Br anker's Algebra, p. 65, (1668.) Des Cartes, in a letter 
"not yet printed, writes thus: In searching the solution of geometrical questions, I always 
«' make ufe of Unes parallel and perpendicular as much as is possible ; and I consider no other 
« theorems but these two. (The Gdes of like triangles have like proportions,) and (in 
" rectangle triangles the fquare of the greateft fide is equal to the fquare of the other two 
« fides,) and I am not afraid to suppose many unknown quantities, that I may reduce the 
" proposed question to such terms, as that it depends on no other theorems hut these two" This 
letter of Des Cartes, however, was afterwards printed, Amft. 1683, Epift. 72, part iiL 



NOTES. 123 

"I, forgot, when mentioning the laft problem, at the end of the Data, to 

u obferve that in the equation you firft bring it to, you give the value of 

1326 
€€ what is called the Negative root, viz. xzz — .f It is one of the abfur- 

" dities introduced into algebra in the laft age, to fuppofe every equation has 
"as many roots as there' are units in the index of its higbeft power, and 
." consequently that every quadratic equation has two : but the contrary, in 
" the prefent cafe, can eafily be (hewn. Your equation is of the fame form 

u with this x* — 4*= 1 2, the root of which you know is #=y'i2+4 + a or 6* 
" And that this equation can have no other root, i. e. that there can be 
" no number but 6, from the fquare of whioh taking the quadruple of the 
4t number, the remainder will be 12, appears thus. Suppofe it poffible, that 
€€ y is alfo the root of the equation, or that yy — 47=12. Then y muft be 
" either greater or lefs than 6 or x; (if any deny this axiom, I will reafon 
t€ no further with him on this matter;) fuppofe that it is greater, y — 4 is greater 
€t than *— 4, and therefore the produ& of y by y— 4 is greater than the product 
€€ of x by x — 45 that is, yy — ^y is greater than xx — 4*, and confequently than 
" la. Therefore yy — 47- is not equal to ia$ that is, y is not the root of the 
" equation. The fame thing follows, if y be faid to be lefs than 6. 

" The putsage you have set dawn from the preface to the Conies^ might > 
" / confess, make any one think that I designed to have published something 
" on the subject there mentioned; but indeed, as I wrote in my last, I blun- 
" dered in the expression, and have no papers, and never wrote any about 
« that matter. M.S. 9 ** 

page 296. The leniences fucceeding the foregoing extract give additional explanations 
of hit opinion, to which the reader it referred. I may alfo remark, that in this letter, (Ep. 
72.) and in the following, (Epift. 73.) fome difficulties are mentioned in the algebraical 
folution of the cafe of the t*8ums, in which three circlet are given. 

f Dr. Siftfsoa't notions about negative quantities in algebra have been frequently men- 
tioned. Hit comment on the negative root of a quadratic equation, mentioned in Mr. 
Scot's letter, though not connected with the other matters in this correfpondence, it retained 
at a charadteriftic fpecimen, in his own words, of the Doctor's manner of treating that fubjecl. 
He made no fecret of his opinions reipe&ing it : they were well known to all bit 
contemporaries ; and whatever objections may be made againft them, he remained firm 
in maintaining them* 

• This letter was difpatched to Mr, Soot, 13th Auguft 1764 ; and no trace of corres- 
pondence between thefe gentlemen, of a fubfequent date, remains. 
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^fttfr retyeft <t4 this correfpondeoce mathematical readers will form their 
own fcpinion; but it is proper to remark, that Dr. Simsow, at the time of 
writing bis letters, was in his 77th year. I venture to add a few remarks, 
which, to thofe who have not confidered the fubjed particularly, may be ac- 
ceptable* 

In all thpfe geometrical inroftrgationa, in which the chain* of argument can 
be rendered by the ancient analyfis both intelligible to the understanding, and 
pleating, to the imagination, Dr. Sim son's reafoning in its favour will not 
bp obje&ed to* It muft be admitted alfo, as he ftates, that unlefs operations 
peculiar to algebra be introduced, an investigation, though clothed in the 
chp rafters of algebra, may yet be properly geometrical* He gives an example 
of the fqlution of a problem by the combination of two local equations ; 
arid fu^h may always be regarded as purely geometrical, when the Loci 
employed have been domonftrated in known geometrical works, and are 
eafily deducible from, the Da(a in the problem without any algebraical operation. 
But even when an algebraical procefs is requifite for investigating the Local 
Equations} or when, in the investigation of at geometrical problem by algebra, 
lope inferences may be more immediately drawn- by means. of known gee* 
metrical propofitions than by the operations of that art} the algebraical fohitions 
may by fuch aids be much abridged, and often rendered much more elegant. 

it is further to be remarked, that when geometry comes to be employed 
in practical menfarajtion,, or in phyfical enquiries, the mod obvious and 
irioft expeditious methods of investigation, whether geometrical or algebraical, 
will ufually be preferred. It is well known that in fuch applications, m 
general it is ufeful, and often abfolutely neceflary, to exprefs conclufions 
(in whatever way they may be obtained) arithmetically ; and hence it is 
frequently expedient to investigate by algebra fuch conclufions, though they 
might without difficulty be obtained by geometrical reafoning, as they muft 
ultimately affume the arithmetical form in the pra&tcal 1 ufes of them. I 
muft alfo obferve, that Mr. Scott's remark refpe&ing the combination 
of ratios is perhaps not fully anfwered by Dr. Simson; and that the remark 
may alfo in fome cafes be extended to any long feries of fteps, by the combina- 
tion and reparation of fquares and rectangles arifing from tbefegmentsof a (taught 
line, by the ufe of the Propofitions of the iid b. of Euclid, or of others 
founded on that book* Though a demonstration may be regarded as ftriftly 
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geometrical, when fuch ratios, and the combinations of them, are fet down 
either in words at length, or in a kind of fliort-hand, by ufing Tome 
algebraical chara&ers; yet when the mind lofes the diftincl perception of the 
particular geometrical magnitudes compared, the evidence is fimilar in its 
fcnp'refirdn to thai of algebraical reafoning, in which the previous demonftration 
of the rules employed is the ground of our aflcnt to the truth of .the conclu-. 
fions, and not the immediate perception of the geometrical magnitudes and 
their relations.—- An analyfis or demonftration in which many combinations 
of ratios are employed, may generally indeed be much (hortened by admitting 
multiplication, divifion, or other operations peculiar to arithmetic or algebra $ 
but the inveftigation or demonftration then becomes truly algebraical. It 
muft however be admitted, in the particular cafe here fuppofed, that the 
evidence of the algebraical procefs is not materially different, or rather that 
the impreffion of that evidence on the mind, is not very different, from that 
of the geometrical method. The fame observation may be extended alfo 
to the cafe, when many combinations of fquares and re&angles from the 
Tegmenta of a ftraight line neceffarily make a principal part of a geometrical 
analyfis or composition. 

Di*. Simson acknowledges the difficulty of purfuing fuch long trains of 
reafoning, by combining the ratios in the Propofition of Huyohens par- 
ticularly alluded to. He found it even expedient to contrive a new demon- 
ftration by figures, which might facilitate his own labour in lecturing, and 
more efle&ualty keep alive the attention of his fcholars, by prefenting obje&s 
better calculated for that purpofe, and alfo for aiding the memory in retaining 
the lortg feries of fteps in that Propofition. But in fuch Propofitions an 
algebraical dedufiion . would in many cafes be not lefs falisfa&ory, and far 
more expeditious, than any other method. 

It muft be conceded, however, by the patrons of the algebraical analyfis, that 
the ancient method, where it^can be applied, with very few exceptions, is 
more elegant, and gives a more immediate and more plcafing convi&ion 
pf the truth of a.geometrical propofition, than the other. It muft be admitted, 
alfo, that there are many geometrical problems, even in the clafs denominated 
plants of which the algebraical folution is far from being obvious, and is 
often more difficult than the geometrical ; even from the complexity of the 
calculation, without regarding the inferiority of the conftrufiions which 
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generally refult from the folutiou of equations. Dr. Sim son, in one of 
his letters to Mr. Scott, mentions an example; and other* equally illuftrative 
of the point might eaiily he pointed out.* 

That many geometrical problems are more eafily refolyed by algebra than 
by the ancient analyfis, there is no doubt ; but when the object is to obtain 
a folution, in which rigid accuracy is combined with perfpicuity in every ftep 
of both the analyfis and demonft ration, the ancient method is indifputably to 
be preferred. But the diftinguifliing value of the modern analyfis, though 
not particularly confidcred in this correfpondence, is the means which it 
affords of refolving geometrical problems, inacceflible to the ancient analyfis 
in its prefent ftatc; and of applying geometry to phyfical inveftigations, equally 
beyond the reach of that more elegant, though lefs powerful inftrument. Sucht 
indeed, has been the fuccefs of the modern analyfis, in the vaft enlargement 
of fomc important branches of fcience, and of the arts depending on them, 
that all reafonings on any theoretical imperfection in its principles, which 
does not afle& the truth of the conclufions, is fuperfeded by the wonderful 
extent and utility of its power and application.* 

In a mifcellaneous MS. volume of the year 1722 were. found, annexed to the 
folution of a geometrical problem, fome (hort obfervations by Dr. Sim so j* on 
the ancient analyfis; which, though apparently fuggefted merely by that folution, 
and written without any particular view, yet mark the accuracy of his notions 
refpecTing that analyfis at this early period, before he had made much progrefs 
in the reftoration of the loft analytical works of the ancient geometers. They 
may however, notwithstanding thefe circutnftances, be confidered as a fuitable 
addition to the Doftor's letters on the fubjed in his old age, which have been 

* The problem, (117 lib. vii. Pappi) and the extenfi«ns of it, of which a (hort hiftary 
is given in note £, may alfe be mentioned as examples. 

f Such is the power of the modern analyfis in many complex investigations, that an 
observation of Wolfius (tonu v. Math. Univ. p. 210) will not be confidered as 
altogether extravagant, even by the rational admirers of ancient geometry. "Sane fi 
" Archimedes et Apollonius noftro scvo revivifcerent, in (tuporem raperentnr vifis 
" inventis recentiorum, que per algebram fuerant in apricum produ&a; neque nnquam 
« fibi perfuaffiflent patere ad talia mortalibas aditum." The original and powerful genius 
of Archimedes however, had his life been prolonged, might have anticipated many of the 
great dtfeoveries of modern times; and have adorned them alfo with his elegant and 
accurate manner of demonftration* 
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given in this note. To prevent unneceflary trouble, the particular references to 
the problem are omitted. 

" Elegans eft hoc exemplum verse et genuine tarn analyfios quam con* 
" ftruftionis ct demon ft ration is, methodo veterum inftitutarum, quafque algebra 
t€ recentiorum nunquam praebuiflet." 

" In genere notandum eft, analyfim eo puriorem et elegantiorem habendum 
€€ efle, quo minus artificii in conftru&ione analyfi praemifla invenitur; *. e. quo 
" pauciores, eaeque non nifi ob rationes obvias ducendae lineae, conftru&ionem 
" iflam ingrediuntur. 

" Analyfes enim hac methodo inftitutae praeferendae funt iis quae, quamvisbre-> 
€€ vioresefle poterint, tamen ope conftru&ionis minus obviae perficiuntur, i. e. hae 
" ipfas analyfes altera, analyfi indigent, ut ad iftas conftrucliones perveniatur, quae 
" propterea minus perfe&ae funt cenfendae. Perfeitiffimae enim funt analyfes quae 
u a datis procedunt ad ilia quae immediate cum iis conne&untur, alque ita donee 
" ad quaefitum perveniatur. Verum quidem eft, eos qui fagaci et acri pollent 
€t ingenio, pofle per pauciores gradus ad quaefitum, quafi faltando, pervenire, fed 
(C hoc nullo modo poteft fieri, nifi vel "animo perceperint grados omiflbs, quod 
€€ redit ad methodum deicriptam, vel tentando inciderint in conftru&ionem 
€€ quandam, a datis fatis remotam, id quod omni cura ab analyfta eft vitandum. 
u Cum nihil vera et genuina analyfi magis diftat, nihil magis abhorreat, quam 
u tentandi methodus ; hanc enim amovere et certiffima via ad quaefitum per- 
u ducere, praecipuus eft analyfeos finis; quam vis fatendum, tentando et in 
" tenebris quafi palpitando, quaefitum pofle inveniri, fed hac methodo nunquam, 
" nifi cogente demum, ob deficientem analyfim, neceffitate procedendum. De 
u compofitionis et demonftrationis natura, cum eae ex analyfi femper efficiuntur, 
" eodem modo judicandum. 

t€ Porro animadvertendum eft nihil in analyfi de quaefito vel ejus quavis affec- 
" tione fupponendum quod ex datis non dare fluat. Ex gr. In inveftigatione 
u loci alicujus non fupponendum eft locum effe rectam vel circulum, quoniam 
" hoc eft quod quaeritur. Et hoc vitio laborat analyfis ex qua conftru&ionem 
" fuam Prob. in Prop. 7, p. 35, lib. i. Apollonii de Loci* Plants, haufifle 
4t videtur Fermatius, nam inveniendo duo pun&a in quibus locus quaefitus 
« fecat datas pofitione re&as, et affirmando re&am, haec duo jungentem, efle 
« locum quaefitum, videtur eum etiam in analyfi fuppofuifle, locum quaefitum 
" efle re&am. 
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"Notandum denique in difficilioribus problematis trafiandis multum ad 
" folutionem conducere, fi a cafu aliquo fimpliciore inciperimus." 

He proceeds to illuftrate this laft observation by a particular cafe, which is 
too long for infertion. 
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Account of the Mathematical Collections 

o/" Pappus/)* 



§. I. Tteo first Books gf Pappus. 

PAPPUS, an eminent Mathematician of Alexandria, 
flourished about the end of the fourth century 4 In 
the very brief accounts which remain refpedting him, he 
is mentioned as the author of feveral treatifes all of which ; 
except his Mathematical Collections, probably the mod valuable 
of his writings, appear to have periftied. This work, as the 

f In Dr. Htjttok's learned work, the Mathematical Dictionary, there it an 
excellent abftraft of the contents of the Mathematical Collections, to which I at firft 
intended to have referred. . But on further confideration, I found, that, for the 
purpofe of giving a fatisfa&ory account of Dr. Si mson's commentaries and corrections 
of that work, a -more detailed ftatement was neceflary, as will readily appear to the 
intelligent reader. 

% See Suidasj (n«mro,) alfo Ghr. Vossius de Chronologia Mathematicorum} and 
Montucla torn. i. In Suidas feveral works of Pappus are mentioned 3 but neither 
his Collodions, nor a treatife alluded to by himfclf in b. iv. of the Colk&ions, 
(Command* fol. 56, 1588.) 

s 8 
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name imports is miscellaneous, and befides a variety of 
Propositions, both problems and theorems, contains fome 
curious notices, not to be fiqmnd elfe where, of the hiftory 
of mathematics and of mathematicians in his own and in 
preceding times. Its chief importance however is, as has 
already been mentioned, that from it alone we derive Satis- 
factory information refpe&ing the ancient geometrical 
analyfis. In the preface to the feventh book, particularly, 
is given a defcription of the moft valuable treatifes in the col- 
lection, which in the celebrated fchool of Alexandria* -got 
the title of riwog ccvaXvopevce, and which was compofed by fome 
ot the moft eminent geometers of antiquity, for promoting the 
ufe of that analyfis. 

Of the eight books of the Mathematical Collections, the firft 
and about one half qf the fecqr^d are prefumed to be loft; the 
re^t have reached the prefpnt time, though with many irjiper~ 
fc,ltfoQS, and in fome parages fo mutilated, that the meaning 
cannot be certainly afcertain$d. T})$ qriginal Greek (except: 
fome fliort extradjts) has never bperj printed-; and the only ,tranf^ 
lation of it, by Comma wine, w^s firft published at Pifajjrum 
in 1588; and another edition, with little variation or improve- 
ment, wa/s. printed in 1660 at Bolggiuuf- This translation is 

• It is remarked by Vossius, m the before- mentioned work, " ab Euclidis tera- 
" pore ufque) ad tempora Saracenica, vU ullum invenfre fit nobilem mathematicum, 
" quin vel patria fuit Alixandriwus, vel fakem Alexandria dederit operam 
" Matubsi." 

f Though the fecond edition is faid to be corre&ed, yet this appears to be only in 
fome prefs errors of the former edition, while new errors of the fame kind are intro- 
duced: but there is no attempt to amend the obfeure and deficient paflages in that 
iranfiation. From fome convenience of the bookfeller, the original edition fucces- 
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accompanied with a commentary, often tedious, and in fome 
places defe#ive; but at the fame time extremely valuable, 
from the explanation which it contains of fome difficulties, and 
the correftion of many errors in the MS. ufed by Commanpii*;e, 
and which pervade all the MSS. of Pappus that have hithertp 
been examined. From Gommandine's manner of referring, 
to the Greek, it appears that he had only one MS. for his guide. 
He died before the work had received his laft corrections; and 
no account is given of the hiftory or character of the MS, 
which he followed.+ From a family difpute between two 
fons-in-law, the publication was fufpended for fome time after 
his death; and at length, by the munificence of his patron the 
Duke of Urbino, the tranflation was printed, but confefiedly 
without any correction whatever of the errors or omiflions in 
the unfinished work of Commandine4 

In this ftate, however, it was a very interefting communi- 
cation to the mathematicians of that age, and excited much 
curiofity refpedting fome branches of the ancient geometry, 
which, before this publication, were little confidered or known 
in modern Europe. Accordingly, not long after its appearance, 

(lively got three title-pages and dates; the firft, Pifauri 1,588 j the fecond, Venetiis 
J 589 j and the third, Pisauri 1(502. 

f CoMfiANDiNK in many hundred notes quotes the Codex Gkmcvs. In a very few 
places indeed he does quote the Gils ci Codices 5 but this last expreflion feems to 
have arifen merely from inadvertence, as in no inftance is there any comparifon of 
readings of different MSS. though, in a great many cafes, from the fenfe, he corrects 
the blunders of the one manufcript to which he ufually refers. 

J See the Dedication, and alfo the addrefs to the reader, in which thefe circum- 
fiances are mentioned; and it is alfo obferved that Comm akdinb had made diligent 
fearch for the two firft books of Pappus, but without fuccefs. 
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Snellius, Vieta, Marinus Ghetaldus, and Fermat* 
attempted, from the defcription of the riwo; dvaXvopivoe in the 
feventh book, to reftore feveral of the loft books of Apollonius, 
which made a principal part of that collection. Afterwards 
Schooten, Dr. Wallis, and fubfequently Dr. Halley, 
purfued the fame track ; and thus a number of thefe ancient 
treatifes were reftored, with various fuccefs indeed, and with 
different characters of elegance and accuracy, as has already 
been obferved in the foregoing Memoir. 

The two firft books of Pappus are not in Commandine's 
tranflation, from their not being found in any of the MSS. to 
which he had accefs ; and they are wanting alfo in feveral 
other MSS. remaining in various libraries of Europe.* In a 
MS. of Pappus, in the Savilian Library at Oxford, (No. 9,) 
there is preferved about one half of the fccond book, which 
was publifhed by Dr. Wallis in 1688, with a Latin tranflation, 
and valuable notes, explanatory of the Greek arithmetic. 

Frqpi this remaining fragment, it is reafonably conjectured 
by Dr. Wallis, that thefe two books related folely to that 
arithmetic; and thence he infers that the lofs of them is not 
greatly to be lamented. We learn from the fragment, indeed, 
that Apollonius had compofed a treatife on this fubjerft, to 
which Pappus frequently refers; &nd Dr. Wallis derives from 
it fome information refpedling the notation and algorithm of 
the ancient arithmetic. From the defective mode of notation 

* See at the end of this Appendix a fliort notice of the MSS. of Pappus, which 
are generally known to be preferred in the libraries of Europe. It may be obferved 
in this place, that fome of them, befides the Savilian MS., have the fragment of the 
iccond book published by Dr. Wallis. 
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I 

I 

i among the Greeks, as compared with that of modern Europe, 

though there be much ingenuity in fome of their methods, we 
need. not be furprifed at the great inferiority of their fyftem. 
Dr. Wallis remarks, that the bufinefs of the fecond book of 
Pappus appears to be nearly equivalent to what is now con- 
fidered as a very fimple proportion, viz. that the multiplication 
of any numbers, all or any of which have cyphers annexed, 
may be performed by multiplying thefe numbers without the 
cyphers, and then adding all the cyphers to the product. The 
firft book he with much probability conjectures to have been 
employed about the fimple operations of the addition and 
fubtra&ion of numbers.* And I need only further remark, 
that there is no appearance among Dr. Simson's papers of his 
having dire&ed his attention to this fragment* 

The fucceeding five books of Pappus are geometrical, and 
the laft is a 1 mo ft entirely mechanical. They are all of a 
mifcellaneous character ; though in fome of them there is a 
certain degree of method, and titles have been prefixed to 
them, alluding to the principal matters contained in the feveral 
books.-j- Thefe titles do not appear to have been in the MS. 
follpwed by.CoMMANDiNE, as he does not mention them in his 
tranflation ; and probably, indeed, they did not belong to the 
original work, but wercfadded by fome commentator, perhaps 
of a much later age. Though I purpofe to give a particular 
account of the contents of the feveral books, it may be proper 

* Sec Walsh Fragmentum Secundi Libri Pappj, aud the Epilogus. 

* 
f The MS. Boll, has thofe titles, from which they are copied in this Appendix- 
The tmo Sa?i]ian MSS. at Oxford b've them, and likewife the Parifian MSS. 
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fir ft to mention the ctiftitictions of geometrical projtofition* 
(efpecially of problems) iffunred by the ancients, as they are 
ftated by Pappus in two paffages of his work, exprefled 
nearly in the fame words^ ..;...::.■ 

Commandine's tranflation of thefe pafikges is given in 
Appendix II. and the Greek not having been printed, is added 
from the two Savilian MSS.§ and the MS. Bull, for the fatis- 
fa&ion of thofe who may with to consider them accurately. 
From thefe extracts it appears that it was the difficulty, or rather 
the impoftibility, of refolving fome problems by the circle and 
ftraight line, which fuggefted the inveftigation of other curve 
lines, by the description of which the folutioh of fuch problems 
might be accomplished. The doubling of the cube,* and the 
trifetfion of an arch of a circle, were two celebrated problems, 
which exercifed the ingenuity of the more ancient geometers, 
but which were found not to be refolvable by plane geometry. 
From the very brief accounts Which remain of thefe fpecu- 
lations, it Appears that the fifft attempt of producing nevtf 
curves, which might be employed in geometrical fcience, wa$ 
from the fe&ion of a folid by a plane ; and the only folids 
considered in the early ftate of the fcience, which, by fuch a 

} The firft paflage is in the third book, fol. 4. b. in Commandine's Pappus, (1568,) 
and the other in the fourth book, fol. 60. 

» « 

§ Accurate copies of thefe paffages from the two Savilian MSS. were procured for 

me, in themoft obliging manner, by the Rev. Dr. Robertson, Savilian Profeflbr of 

Geometry; who alfo gave me .every facility for conful ling thefe MSS. and other books 

in the very curious collection placed under his care. I met with the fame obliging 

attention, when conful ting fome MSS. and books in the Bodleian Library. 

• •« 

* Ufually called the Deliacal Problem, from the well-known tradition about 

doubling the cubical altar at Delos. 
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feftion could produce curves different from the circle, were the 
cylinder and cone. But as the fe<5lions of the latter compre- 
hended the curves refulting from the fe&ions of the former, 
the three new curves, arifing from the different poflible fe6tions 
of the cone by a plane, obtained *the name of Conic Sections. 
By thefe curves the two before-mentioned problems were eafily 
refolved ; and from this origin, all problems requiring for their 
folution the defcription of one or more of them, were called 
folid, though they had no other relation to folid figures. 

Some other curves were alfo invented by ingenious men of 
thofe times for the fame purpofe; but the Ancients did not pur* 
fue this branch of geometry, and considered only a fmall number 
of fuch lines, without having had any notion of the unbounded 
number which modern fpeculations have brought into notice; 
and therefore, without proposing any principle of fyftematic 
arrangement. Ail curves, befidesthe Conic Sections, according 
to the account of Pappus, in the paflages alluded to, were by 
the ancients denominated Lines, and problems refolvable only 
by fuch curves were caMed Linear Problems. All geometrical 
problems therefore, among them, were divided into three 
clafles, plane , folid, and linear ; and theorems were {Sometimes 
diftinguifhed in the fame manner, as they had reference to 
thofe three clafles of lines. The fuperior lines treated of by 
Pappus, and ether ancient writers, were the conchoid, the 
ciffbid, the Spiral, and the quadratrixz and a few others are 
(lightly alluded to. 

In the folution of the two celebrated problems, which are 
fuppofed to have given rife to the inveftigation of new curves, 
fome of thefe laft-mentioned curves have been employed, as 

x 
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well as the Conic Sections. And we are informed by Pappus, 
that the difficulty of defcribing the Conic Sections with me- 
chanical accuracy led fome of the ancient geometers to 
employ thofe higher curves, the defcription of which was found 
to be more eafy. The conchoid in particular was ufed for 
finding between two given ftraightlines two mean proportionals, 
from which the doubling the cube was an obvious inference; 
and the trife<5Hon of an- arch of the circle was accompliihed 
alfo by the fame curve, and likewife by the fpiral and qua- 
draUix.* From Pappus it appears, however, that the early 
Mathematicians had at fir ft fome reluctance in admitting either 
the Conic Sections or fuperior curves in the folution of pro* 
blems, confidering them as not ftridHy geometrical ;-f- but 
afterwards thefe lines became objects of much curious invefti- 
gat ion, even among the ancients; and in modern times ulti- 
mately were of the moft entenfive utility, both in abftraft and 

in phyfical fcience. 

The above-mentioned paflages of Pappus naturally fugged 
an observation which may be ftated in this place ; that expref- 
fions occur on this fubjecft, in the writings both of ancient and 
modern geometers, in which there feems to be fpme \yant of 
that precision and confifteacy which properly belong to the 
language of mathematioai enquiry* The defcription »'of any 
geometrical line from the data by which it is defined, muft 
always be aflumed as pofiibie, and is admitted as the legitimate 

• Thefe problem* are refolvcd in that manner by f appus, in {>. \\i. and iv. 

t Even Toxdc o#thc more early of tie Mathematicians., reckoned modern, enter* 
tainet} a tynUar notion } ; partku^rly.y*j|'rA» ' 
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means of a geometrical conftrudion : it is therefore properly- 
regarded as a postulate. Thiis the defcription of a ftraight 
line and of a circle are the poftulates of plane geometry, 
aflumed by Euclid, The defcription of the three Conic 
Sections, according to the definitions of them, muft alfo be 
regarded as poftulates ; and though not formally ftated like 
thofe of Euclid, are in truth admitted as fuch by Apollo- 
Nius/f and all other writers on this branch of geometry. 
The fime principle muft be extended to all fuperior lines. 

It is true, however, that the properties of fuch fuperior 
lines may be treated of, and the defcription of them may be 
aflumed in the folution of problems, without an a&ual 
delineation of them. A plaufible though imperfe<5t repre- 
fentation of geometrical lines is indeed extremely ufeftd 
in aflifting the imagination, when we are employed in the 
inveftigation of their affections; but the degree of accuracy 
with which they are exhibited' is of no importance to the 
truth of the re&foning, or to the f&tisfa&iori with which it is 
perceived! For it muft be obferved, that no lines whatever, 
not even the ftraight line or circle, can be truly reprefented 
to the fenfes according to the ftri& mathematical definitions; J: 
but this by no means aflfe&s the theoretical conclufions 

f See Prop. 52, 53, 64, Apollon. b. i. in which the defcription of the three 
fe&ions is aflumed precifely according to the definitions given of them by 
Apollon i us. 

X Cabtesii Geomettia, lib. ii. at the beginning. It may alfo be remarked, that 
even in the Elements of £ucLin, particularly in the xith and sixth books, certain con- 
ftru&tons areafTamed, which, though perfectly confident with the rigour of geometrical 
demonftration, would in mechanical 'pradice be extremely difficult. Bat Obey muft' 
be confidered as poftulates, though not ftated to be fuch by Euclid. 

T 2 
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which are logically deduced from fuch definitions. It » 
only when geometry is applied to practice, either in menfu~ 
ration, or in the arts connected with geometrical principles, 
that accuracy of delineation becomes important. 

Among the ancients, the description of curve lines with 
a certain degree of eafe and accuracy was important ; as 
we have reafon to believe that fuch dcfcriptions were 
often ufed by them in practical applications of geometry 
to menfuration and mechanics. This the limited nature 
of their fyftem of computation rendered particularly ex- 
pedient; and influenced by this confideration, we may prefume, 
the Greek geometers, in the folution of problems refolvable 
by the Conic Sections, fometimes employed fuperior curves,, 
on account of the greater facility of defcription; of which 
there are examples in the Collections of Pappus.* In recent 
times, however, the power of the modern analyfis, efpecially 
with the aid of trigonometry, renders the accurate delineation 
of curves feldom neceflary ; and in the few cafes where it 
may be ufefully employed, thofe curves ought no doubt 
to be affumed, the defcription of which, in the exifting 
ftate of mechanical arts, mod conveniently enfures the 
required degree of exa&nefs. 

But in a fcienlific confideration of the fubje&, it is a 
principle admitted ultimately, both by the ancient and 
modern geometers, that the proper folutions of problems 

* Pappu s enumerate! feveral folutions of the Dcliacal problem, fome of them purely 
mechanical, and one of them by the conchoid $ a curve of a clafs fuperior to the 
Conic Sections* Sir Isaac Nbwton even admits, that in certain cafes the conchoid 
may be preferred to the Conic Sections, on account of the fimplicity of defcription*. 
Arith. Universalis, Appendix, constructs j&quationum linearis. 
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muft be effe&ed by the defcription of the lowed clafs of 
lines by which they are practicable ; and that though 
conftru&ions of problems by curves fuperior to thofe by 
which they are refolvable, may be demonftrably true, and 
in particular cafes, may be practically ufeful, yet in theory 
are to be rejected as irregular. 



§. II. The Third Book of Pappus. 

This book, as the title imports, contains geometrical pro- 
blems, both plane and folid.* 

The problems confidered in this book are four: firft, the 
duplication of the cube, or what is equivalent, the finding 
two mean proportionals between two given ftraight lines, 
which is folid : fecond, a problem refpe&ing the mediatates: 
third, a fort of paradoxical problem, to place two ftraight 
lines, drawn from two points in one fide of a triangle, to a 
point within it which may be greater than the other two 
fides : fourth, to defcribe the five regular folids in a fphere. 
Thefe three are confidered as plane. 

The firft problem, which was an objedt of much consideration 
among the ancients, is refolved by Pappus in fcyeral of 
the methods then known ; but he begins with a refutation 
of an unfeientific attempt to refolve it by plane geometry, 
which feeras, in his time, to have excited fome attention. . The 

* The title in MS. Bull, istldtttn 'AAi£«»}ffw mnayvySrf r,*n£tixjuh vx^Ar.^xia, 
ytvfjJlfiiui iuiwtla tuts *f{i«. 

t The transcript from the Parisian MS. in the Sariliau library has awxyvyw p.%Qr,[A.%Tix.iiv* 
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examination of it, which had bceft foliciteff from Pa^pu* 
by the author and his friends, requires 4 lotig train of 
reafoning, from the complex cohftrucftidn which had been 
propofed by this inaccurate geometer; and fome things, 
aflumed by Pappus iiv this- argument, are demonstrated in 
four propositions annexed to it. Both the text ajid the dia- 
gram have been injured by tranferibers ; but Commandine's 
tranflation is much amended by Dr. Simson, and a few of 
his corrections, indeed, are confirmed by the MS. Bull, and 
feveral in the figure are from the Parifian MSS. communicated 
by Dr. Moor. Before givirig the particular foliitiohs of 
the Deliacal problem, Pappus premifes a ftatement of the 
ancient diftfn&iori of lines* already explained. In this 
account he mentions the folution of the Deliacil problem 
by means of the Conic Sections, without however giving a 
detail of that folution; but he explains feveral others, viz. 
three mechanical, by Eratosthenes, Hero, and Pappus 
himfelf; and a fourth of Nicomedes, by the defcription 
of another curve, fuppofed to be invented by him, and 
called the Conchoid. EutoChus, in his commentary oh 
Archimedes (Prop. 2. lib. H. de Sphara et Cylindro) 
gives feveral other folutkms, (ten in all,) and particularly 
two by Menechmus by the interferon of two Conic 
Sections.— -It may be obferved alfo, thrit in fome of the MSS. 
of Pappus, at the end of ttie third bodk are placed fome 
variations of the mechanical folutions of this problem, not 
taken notice of in Commandine's edition.f 

f In Prop. 24. lib. iv. The folution of this problem by the. conchoid is repeated; 
and the folution in Pappus's method in this book is alfo repeated in lib . viii. Prop. 3 1 . 
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The fecond problem refpedting the mcdietates is branched 
out into twenty-one Propofitions, with feveral definitions 
and explanations. He diftinguifhes three fpecies, and when 
three lines (or three numbers) are either arithmetical, 
geometrical, or harmonical proportionals, according to the 
common definitions of thefe terms, they were anciently 
called mcdietates: while the term analogy was ufually 
applied only to the geometrical proportionals ; fo that ftri<5tly 
an analogy is a medietas, but not converfely. 

The principal proWemJ which he propofes, is to place the 
three mcdietates in a femicircle. The resolution of this 
by Pappus is in Prop. 16th, but he begins with animadverting 
on a geometer of his time for his manner of treating the 
problem, though unjuftly, as Dr. Simson obferves in a note 
on this paflage.§ 

Before this 16th Prop, however are ten problems according 
to Commandine's enumeration, refpetfing the three medie- 
tates. But after that Proposition he obferves, that Nicomachus 
the Pythagorean, and othens, had treated not only of thefe 
original medietates, but alfo of three* others which were added 

X Called the fecond: (The Deliacal problem being the fir ft.) It is propofed hi 
4b). 7 b. Cq^mamd. Pappi, And in the Tame page is the deSnUidn here referred to. 

.§ JJr* Si^son quoted Vince^tio Vivian i fa Z>ont tylidis, Kb. iii. page ©O, where 
there are fome Proportions concerning the medietates, and alfo a remark of this- 
miftake of Pappus. I may add, that Blonbel, in his Resolution des 4 Probiemes 
d? Architecture, makes the fame corrections of Pappus's cenfure; antf adds, that the 
folution by Pappus (Prop. 16.) is defective. But his objection to that Prop, is rather 
verbal than geometrical. See Blondbl, p. 36. 37. 

* Prqclus, inhis Commentary on Even d, (\>. I0 t fjEnvAGU f ) ftates that Evpoxto 
of Cni^us, about the time of Plato, added t^fee analogies (Tfc<*4*'»«*oy'<u) to the three 
then known, and the former probably were, (he medietates^ allude^ to ii\ tjijis place 
by Pappus. 
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among the ancients, and four more among the moderns, making 
4en altogether, which he defines and illuftrates by a number 
of Propofitions to the 27th inclufive. Thefe, particularly 
Xhc ancient medietates, were much confidercd in the Pla- 
tonic School, in which probably they originated, and to 
which Pappus belonged. Eratosthenes compofed two 
.books on the medietates, (probably the Loci ad medietates) 
and though they were part of the r6wog dvx\uopevo<; y Pappus 
gives no defcription of them, and has preferved no Lemmata 
-connected with them/f This may be confidercd as a pre- 
emption of his opinion that in his time they were not 
regarded as important ; and he further remarks of the more 
ancient medietates, that they were ufeful, chiefly in explain- 
ing allufions to them in ancient writings ; and probably this 
was the principal object of the details which he has given 
jrefpefting them. 

The general nature of the third problem has been men- 
tioned, and it is expanded into fixteen Propofitions. It is a 
fort of paradox, and he refers to a treatife of Erycemus on 
Paradoxes, which, in the time of Pappus, was generally cir- 
culated, and probably in fome estimation. Some of the 
Propofitions are curious, but in the prefent ftate of the fcience 
they cannot be confidered important, and are interefting 
only as examples of the ^geometrical fpeculations of former 
times, (Prop 28—43.) 



Y From the obfervation of Pappus at the end of his defcription of the Inclinations 
of Afollovius, it would feem that thefe Loci ad medietates were plane, and, in 
4he order of the rfaw orotafuW, placed laft. 
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The fourth and laft general problem of this book is to infcribe 
in a fphere the five regular folids; and as thefe folids were 
objects of much fpeculation in the Platonic fchoo], they were 
naturally attended to by Pappus, who belonged to it. This 
problem occupies the remainder of this hook in the laft fixteen 
Propofitions, of which eleven are preliminary to the other five; 
and thefe laft contain the folution of the problem refpe&ing 
the before-mentioned five regular folids. 



§. HI. Of the Fourth Book. 

The fourth book is mifcellaneous, containing theorems of 
the three ancient clafles of Propofitions formerly mentioned; 
plane, folid, and linear.* The fir ft may be remarked as an exten- 
sion of the 47. 1 Elem.; and the 4th is a curious theorem, with 
an analyfis and competition, which was rendered more general 
by Dr. M. Stewart, in a paper published in the firft volume 
of the Edinburgh Phyfical EJJhys;§ and fome Propofitions alfo 
are added by Dr. Simson, in his notes. 

* The title in MS. Bull, is as follows: n«cr«v avrayvyZs & owi^ irn *&%£*% 9f*f*» 
X Probably it ought to be «»6)iffl>v> as it is io the title of tbe eighth book. 

4 In Dr. Stewart's Paper* in that volume, are feveral Propofitions connected with 
this proportion of Pappus, and which are analyfed and deraonftrated in the ancient 
manner. A fcholium, containing fome conic theorems without demonftrations, 
is added; and at the end of it is a theorem, alfo without demonftration, which is truly 
aPorifm, and is analyfed and demonstrated by Dr. Simson, Prop. Q\ of his treatife. 
Dr. Stewart, from delicacy no doubt to Dr. Simson, who wifhed to keep his expo* 

V 
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The 10th is the cafe of one of the problems of the Tactions of 
Apollonius, in which three circles touching each other are 
given, to which the three preceding Propofitions are prcliraU 
riiary; all however requiring the. corrections remarked by Dr. 

•SlMSON.*}- 

Before the IStlvProp.a property of thefigure called Arbehn\ 
.is dated , as an ancient Proportion generally known, and -of 
which the demonftration is in the 16th, the intermediate Pro- 
portions being necellary to it. 

At the 19th Prop, he gives the definition of the Spiral of 
Conon, and demonftratcs foine of its principal properties.!} 
This is the curve fully treated of by Archimedrs, and in a fub- 
fequent part of the book it is employed in the folution of fome 
problems. Pappus (Prop. 24) repeats the definition of the 

fition of the Porifms fecret till he fhould publiih his treatife, dates the Proposition as a 
•theorem, though he was well acquainted with Dr. Simson's diicovery* and had inves- 
tigated many carious Porifms.— -See Edinburgh? hyfical Essays, vol. i. p. 141 — 172. 

*f> There are fome amendments on the 12ih> necefiary ta*make the demonftration 
complete. % 

% The Arbelon (o^/Siito?) is mentioned iu the Lemmata of Akchimkdes, (Prop. 
4,5, 65) and it is remarkable, that though Pappus in his Collections, and particu- 
larly in this book, often quotes Archimedes, there is noallufion to the Lemmata in his 
long and curious dUcufiion of the properties of the Arbelon. There is aJfo a lemma 
-of Command lira's, for demonstrating a Propofition of Pappus on this fubje&, (Prop. 
\4j) which is the firft Propofition of the Lemmata of A* ci* husoes, and which 
Comm a ndine afterwards (fok 52, b.) aflerts to beaorapofed by himfelf. From this 
it may be inferred, that Commandinb certainly had never feen the Lemmata of 
AitcittfciffNs, and moft probably neither bad Tappus. The Lemmata have never 
been foorid in Greek, and have by feveral learned men been fuppofednot to be (he 
aworkof -Arohimbdes> and the circuwiflance»now mentioned favours that fiippdftttdn. 

-(I In Prop. 21, refpeettng the Spiral, the deroonttration h conducted tm principles 
Ufcetbe method of Indivifibksef CxvAt/L*Rii>s. 
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conchoid of Nicomedes, and the folution of the i Deliacal 
Problem by it, as in the preceding book: he afterwards em- 
ploys this curve for refolving another celebrated < problem , of 
antiquity, the trife&ion of an arch of a circle, which was found 
impracticable by plane geometry; and which, with the Deliacal 
Problem, roufed the efforts of mathematicians to^ inveftigate 
new curves for refolving them. 

He. proceeds to explain the origin and properties ot the 
quadratrix, . (ri}%*yw*$tr# f ) aflumed by DenostratX/s and 
Nicomedes, fubfequent geometers, for the -quadrature of the 
circle, from which it obtained its name. But he obferves 
that another geometer, Sporus, was not fat'rsfied with this 
application ot that curve, and he gives fome detail of the objec- 
tions- propofed by Sporus; and particularly, that in the 
conftru&ion of this line the problem to be refolved by it is in 
fome meaf ure aflumecL Pappus however, betides the common 
description of its origin. and of its > properties, gives what 
he considers - as a more ftruftly geometrical description, by 
Loci ad Superftciern^ 

After feveral Propofitiom on this fubj^6t, there is a repetitioa 
of the ancient clarification of linefy and nearly in- tbefame 
wordsf in which it was ftated in the third book. It feems to 
be introduced here for illuftrating the problem of the trife&ion 
of an arch of a circle, as in the former book • it had a more 
particular reference to. the Deliacal problem* 

• This is Prop. 28, which is fo much corrupted in CommamdIn* ftsfo befcafcefy 
intelligible j and in Note G. at the end of the preceding Memoir is placed Dr. 
Simon's corrededcdktoA of \U Aoolfcer: defcriptioa of i t is given in Prop- 20. 

f The Greek of this paflage is added in Appendix ll. 

v 2 
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This problem isrefolved by Pappus in various ways; firft, by 
a folid inclination, to which Dr. Simson adds an improvement; 
then by an hyperbola without the inclination ;* and he mentions 
that in another treatife-f- he had rcfolved it by means of the 
conchoid, of which the method is obvious. 

He fubjoins fome linear problems, fuch as dividing an angle or 
arch of a circle in a given ratio ; the conftru<5tion of an ifofceles 
triangle, of which each of the angles at the bafc fhall have a 
given ratio to the angle at the vertex ; which are eafiiy refolved, 
by afluming the quadratrix or fpiral, as proper means of geo- 
metrical folutions. 

Befides the very important emendation of Prop. 28th and 
29th of this book by Dr. Simson, there are various other ne- 
ceflary corrections in other Propofitions, and fome ufeful 
readings adopted by him from MS. Bull, which it is unnecef- 
fary to fpecify. At the end of this book, there is in MS. Bull. 
a very imperfect (ketch of a problem faid to have been ufed 
by Archimedes, in his -attempt to find a flraight line equal to 
the periphery of a circle; and alfo that this ufe of it had been 
animadverted on. It is not in Commandine's translation* and 
in its prefent (late is altogether unintelligible^ 

• This Inclination is alluded to in Note F. p. §g. 

f From the very brief notice of this work, it feems to have been a comment on the 
Analemma of Diooonus: " ttm ipus •» fy its ri dtaXitq** A#e)of£f rpx* rt^ih rw 
49 ywtsat QuXafAifOi xtxgr>(jLt9a r*l x{oi<fu^«'yi» yfapfw." MS. Bull. Vide Command. 
Papp. fol. 56, a. 1. 6. 

( This Propofition, in the fame unintelligible ftate, is found m Savil. MS* No* 3 > 
and at the end of the fourth book. 
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§. IV. The Fifth Book. 

To the fifth Book there is a preface, in which Pappus makes 
fome philosophical obfcrvations on the curious inftin&s of 
animals, which in many cafes fupply the place of reafon. 
He mentions more particularly the inftinrfl of bees, by \vhich 
they conftrudl the receptacle for their provifion on geome- 
trical principles* by employing the hexagon, which of the 
three equilateral and equiangular figures that occupy the 
fpace round a point, fupplies, with the fmallefi labour, the 
moil convenient accommodation* This obfervation feems 
to be introductory to the purpofe of the book, which, at the 
end of the preface, he Itates to be; to prove that of plane, 
figures which are equilateral and equiangular, and have equal 
perimeters, the greater fpace is contained by the figure with 
the greater number of fides ; and that of all plane figures, 
of equal perimeters,, the circle is the greateft.* 

This fubjeft of ifoperimctrical figures is largely treated of 
in this book, containing fifty- feven Propofitions.J Befides 

* The title of the fifth book in MS. Bull, is the following, Harm* 'ax (xvhZs 

rt xati -01 xvx\o?,\\ xxi evyxftreis r£h "an* iwtfynmav *yo*\£i stgtah c^^aW ugoi aXX-nKa xai 
Tit oymgar, 

t Note in M&. Bvll. it is erroneously- r£v xvxXwt, but in the SaviJ. W^*.No. 3. k istc* xvxXor. 

} In Prop. 1. an eafy Proportion is afluroed, which is demonftrated in a Lemma 
(Note B. on that Prop.) by Commandite. It is remarkable, that a Proportion of 
the fame import in Greek. is found on the margin of MS. Bull. And in the text 
of MS. Savil. No. 3, is a fimilar Proportion. It would require however the- exami- 
nation of other MSS. to afcertain the hiftory of this Lemma. 
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the objecft mentioned in the preface, feveral other things are 
considered. It is proved, that of plane figures with equal 
perimeters, the greateft- is- that which is equilateral and 
(equiangular. This principle is extended to folids; the 
regular folids (as they are called) are compared, and it is 
proved, that, of thofe with equal furfaces, the greateft is that 
with the greater number of fides. Thefe Propofitions are 
meant no doubt to be introductory to a demonftration of the 
Proposition, that of all folids with equal furfaces the greateft 
is the fphere. There are many, references to Archimedes, 
and feveral of the Propofitions in his trcatife of the Sphere 
and Cylinder are demonftrated in this book by Pappus,* and, 
as he mentions, in a different manner. 

It was formerly obferved, that a number of Propofitions in 
it, reipefting the comparifon of the five regular bodies having 
equal furfaces, were demonftrated only fynthetically from 
the brevity and the facility of communication in that method ; 
and that this explains the omiffion of the analyfis in many 
ancient Propofitions, though there can be no doubt of that 
analyfis having been ufed by the authors in the investigation 
of them. He introduces the Propofitions refpe&ing thefe 
regular folids by a general diflertation on them before Prop. 18/ 
in which he profefles great reverence for the doctrines of the 
divine Plato, in whofe fchool it is fuppofed that thefe bodies 
were firfl defined, and their relations fully treated of* He 

* In Prop. 35. (fol. 96. Command.) is a very material improvement of the de- 
monftration by Dr. Simson, by which the long note (Z) of Commandinb becomes 
unneceflary. This may be remarked in many of the Do&or's corrections, which, 
even when fliort, often fuperfede the ufe of long and fometimes tedious comments 
by Commandinb. 
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remarks, that it is affumed by philofophers, without proof, that 
the fphere is the greateft of folids, having equal fuperficies : he 
proceeds to give fome popular illuftrations of that truth; and 
in Prop. 18. he propofes a comparifon of the fphere with the 
regular folids. In the end of the book he ftates, what is eafiljr 
ascertained, that there can be only five regular folids, which 
are comprehended by equal, fimilar, and equilateral polygons, 
viz. the tetnaedron, cube, o<5iaedron, dodecacdron, and icofa- 
edron ; in fome of the Propositions Dr. Sim son has remarked 
feveral proper and necefl&ry corrections. 



§. V. Sixth Book. 

The fixth Book of Pappus, as the title intimates,:}: is em- 
ployed chiefly in explaining and correcting fome Proportions 
of Theodosius, and fpme other ancient writers, in treatifes 
containing chiefly, what is popularly called, the doctrine of 
the fphere. In a fhort preface the object of this book is 
ftatcd, with a reference to three examples of Propofitions 
criticifed in it, viz. the 6th, iii. Theodosius on the Sphere; 
the fecond Prop, of Euclid's Phafiomcna; and the fourth 
iProp. of Theodosius on Days and Nights. This collection 
of treatifes, obtained, in the Alexandrian fchool, the name of 
fjuxfo? cl$oovo{4,os 9 or, as it is in Pappus fuxgog d^cvof^ifjisvog. Among, 
the Arabians they were called Ldbri internicdii inter yoi^^y el 
magnum conjlructorem, that is, between Euclid and Ptolemy:. 

$ The title of this book in MS. Bull, is TTdtitau *AAi£a>$ft&/* oway*yvis txfc#j znfttxtt* 
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and in contraftto the greater work of the latter (the Almageft, 
fomelimcs called psyois dggovopo;) thefe fmaller tracts got the 
name ot fiuczog aqoovifiog. 

According to Vossius, this collection contained the nine 
following works, viz. Theodosii Spharica, Euclidis Optica y 
ejufdem Phenomena, Theodosii de Habit at ionibus, cjufdem de 
NoSiibus et Diebus, Autolycus deSpkara, ejufdem de Ortu et 
Occafu, Aristarchi de magnitudinibus et distantiu Solis et 
Lwia, H ypsiclis dwpopKcv, five -de ascensionibus.^- Fabricius, 
when dating this collection, includes in it alfo Menelai 
Spliarica, and Euclidis Data et Catoptrica :% and he adds, that 
thefe treatifes, or mod of them, are often found together 
in Greek MS. in the libraries of Italy and France. 

It may be alfo obferved, that all thefe treatifes, except that 
of Hypsicles, are quoted or alluded to in this fixth book, 
in which Pappus examines feveral Ivqxmtq ( Inst ant id) , to be 
found in them. By this term he appears to underftand the 
objections to certain Propofitions in thefe writers, or the 
limitations and exceptions neceflary to be made refpefting 
them, but which had been omitted by the refpe&ive authors. 
Froclus gives an explanation of this term;§ and from his 
diffufe and not very fatisfadtory account, this word tpgourtg 
(Inst ant ia) feems to have been applied to any objection 
made to a Propofition, or even to the denial of it, as preparatory 
to an indirect demonftration of it, by proving the abfurdity of 

f Gbr. Vossius de Scientus Mathematics, tt Chronologia Mathtmaticorum % cap. 
uiiii. §.18. 

\ Fabricii Biblioth. Grac. Harlcs, Hamb. 1795. torn. iv. p. \6, and alfo p. 212. 
iUviLius in Pracled. IL in Euclidbm. 

i Procmjs, p. 58. Hmvagilj p* 121. Baeocji. .v 
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that denial. In Pappus, however, the application feems to be 
confined to the former meaning, with which the examples 
which he gives, from Theodosius and others, correfpond.-f- 

Prefixed to Prop. 39 of this book, is a long difcuffion 
concerning the pofitions in the before mentioned tra<5t of 
AristarchusSamius and this, with the 39th, 40th, and 4lft 
Propofitions on the fame fubjeft, is infer ted by Dr. Wallis 
in his edition of Aristarchus published at Oxford in 1688. 
He adds the Greek of this extralt from Pappus according 
to the two Savilian manufcripts, which he takes an opportunity 
of characterizing.* 

In the explanation and correction of feverai paflages in 
thcfe tracts by Pappus are introduced fome curious Pro- 
pofitions, by which the do&rine of the fphere of that period 
was improved ; and there are fome Propofitions relating to a 
fort of perspective or projection of the fphere, which are 
connected with Propofitions of Euclid's Phenomena. It 
may be alfo obferved, that in lour Propofitions, viz. 31, 32, 
33, 34, which are preliminary to fome following Propo- 
fitions respecting the fphere, fome diftinctions of magnitudes 
arc flated as examples, which may be either increafed or 
diminiihed without limit ; or may be increafed indefinitely, 

J Examples of instanti* may be found in Prop. 21, of this fixth book, to which 
the preceding ten Propofitions refer. Alfb in Prop. 61, (fol. 145. a. at the bottom* 
Command.) Other criticifms on Euclid's Phenomena, and alfo on Hitparchus, 
are mentioned iii fubfequent Propofitions of this book. There are alfo many refer- 
ences to Ptolemy. 

• In his prsfatio ad LeeUrem he obferves, " quorum (fc. MSStorum) qui 
" clegantius fcribitur (fc. No. 8.) eft mendofior 3 quique feftinantius et minus 
" eleganter fcribitur (fcil. Nu. 9.) eft emendatior." 

X 
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while there is a limit to the; decreafe, and converfely. And I 
mention them here, merely^ to remark the inaccuracy of 
Commandine's tranflation, by introducing the term infinite 
without authority from the original. Dr, Simson obferves 
that lie had not confidered this book fo particularly as he 
purpofed afterwards to do, but which he appears not to 
have accomplifhed : at the fame time he had made fome 
neceflary and ufeful corrections in feveral Propofitions as they 
ftand in Commandine's tranflation.* 



§. VI. Seventh Book. 

This Book, as the title imports, is wholly employed on that 
curious fubject, the ancient analyfis.-f- 

The collection of treatifes known by the name of rcVe? 
dvaXuQpivQf, next to the Elements and Data of Euclid, were 
important for facilitating the resolution . of geometrical 
problems* They were compofed, by the elder Ari$t jevs, 
Euclid, and Apollonius;! but at what time the collection 

* It maybe obfcrved, that in the MS. Bull, and in the Savil. MS. No. 3, are fome 
marginal notices and at the end of Prop. 59, a fcheme refpe&ing climates which may 
deferve consideration 5 in that Proportion alfo are references to Ptolemy. 

f The title of the 7th book, from one of the Parisian MSS. No. 2368, is as follows ; 

n«uf7« 'AAi£«p$£hw avwywyiis f a W:£ti%tt tii* Toil;*, xxi Tw vrt^o^v xat ra AqfAuaU r«f 
mtaXuopJfu row*. 

X In this firft fhitement of the authors in the preface to this tilth book thefe three 
only are mentioned. In a fubfequent more particular account (alfo in this preface) 
f appus mentions two books on the Medietates by Eratosthenes. But neither this 
work of Eratosthenes, nor the Lo<?i of Arisivbus, nor the Loci ad Superficiem by 
Euclid, are defcribfed by Pappus. 
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obtained the nlme by which they are diftinguifhed in the 
preface to this book, is unknown. They muft have been 
compofed at different periods, from, the known interval, of 
the times of the refpective authors, who all lived above 500 
years before the age of Pappus* . The expreffion of Pappus 
is hot definite; yet it feems to imply that the collection was 
made, and the name impofed, before his own time, for his 
expreffion feems to fuppofe the order of the books as exifting-J 
The preface to this book, one of the moil valuable remnants 
of ancient geometry, contains a particular defer iption of the 
nature and contents of a certain number of thefe treatifes, 
which, both from the fubjects of them, and from their being 
thus diftinguifhed by Pappus, may be confidered as by far 
the mod important part of the collection ; and the book itfelf 
contains a number of Lemmata or elementary Proportions 
afliimed (probably without proof) in the treatifes defcribed 
in the preface, but of which thp demonftrations are added 
by Pappus. 

- Pappus, however, premifes a fliort but accurate account 
of the ancient method of analyik and fynthefis; of which 
a free tranflation will be more fatisfa&ory than any abridge-* 
meat, for conveying a correft potion of this curious branch 
of fcience, fo much valued among the ancients, and, till the 

$ Dr. Hallby, wbofe authority in fuch point! is very great, at the end of hi* 
preface to the Sectio Rationis, intimate* an opinion that the collection was made by 
Pappus. Bat the circumftances now mentioned render this inference from the words 
of Pappus at leaft doubtful; and Br. Simson has remarked another miAake of Dr. 
Hallst's in the before mentioned preface refpe&ing the principal objefi in forming 
this collection. 

X 2 
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time of Dr. Halley and Dr. Sims on, fa little under flood 
among the moderns* 

It is employed both for the refolution of problems, and a I fa 
for inveftigating the truth of theorems either afferted or 
conjectured to be true; though it is in the former clafe of 
Propositions that the ufe and importance of this method is 
chiefly known* 

In the analyfis of a problem, what is propofed to be done, 
or to be found, is fuppofed to be obtained; and the confe- 
rences of fitch an affumption are fucceffively deduced by 
means of all previoufly known practical Proportions, which 
appear to be connected with it, till at length we arrive at 
fome conclusion, which, from the ftate of geometrical fciencc 
at the time, we know to be practicable ; and thence the 
folution of the problem is deduced Synthefis, or compolittoo 
is the rererfe of analyfis; and by affirming the laft practicable 
confequence of the analyfis, we proceed if* a contrary order 
through the feveral fteps of that analyfis till we necc/Tarily 
reach the conftruction of the thing required, and then the 
problem is refolved. In this analyfis however, if wc arrive 
at a confequence which we know, from previous Propositions* 
to be impoffible, then the problem propofed mult itfelf be 
impoffible ; and further, if we find, from tbe progrefs of the 
com poll tion, that in certain relations of the given magnitudes 
the conftru&ion is practicable, while in others it becomes 
impoffible; the ascertainment of thefe relations becomes a 
neceffary part of the folution, and is called the determination 
of the problem. 



APPENDIX I. 157 

In the analyfis of a theorem,* the attention in the enunciation 
is a (Turned as true; and by reafoning from it, by the application 
of known geometrical Propositions which appear to be con- 
nected with it, we trace the fucceffive confequences of the 
firft affumption, till we arrive at fome one which we know to 
be true, or to be falfe. If we arrive in this manner at a true 
Proposition, by proceeding from it, in a contrary order, through 
the feveral Steps of the analyfis, we Shall neceflarily arrive at 
the propofed aSTertion ; and this laft proceeding will be a 
demonstration or composition of the theorem. In like manner, 
if in this investigation we arrive at a conclufion which we know 
to be falfe, from the fame neceflary concatenation of Propo- 
sitions, we infer the falfehood of the affumed atfertion; and if it 
were requisite, we might alfo demonstrate that inference. But 
it not being my defign, in this general account of the feventh 
book of Pappus, to attempt a full expo fit ion of the ancient 
analyfis, which, for the ufe of thofe who have not considered 
the fubjedt, would require alfo the illustration of examples, I 
can only refer to thofe treatifes where fuch explanatory ex- 
amples of the practice of analyfis may be found. *f 1 Shall 

* The analyfis of theorems is often ufeful. A theorem may be propofed to a 
geometer, that he may investigate the demondratipn j it may be only fufpe&ed to be 
true from analogy, from the apparent relations of magnitudes in geometrical diagrams, 
and even from accident; but in all fuch cafes an analyfis will ascertain the truth or 
faliehood of the affumed Propofition. 

t Jn the remaining works of Apollomius, as publifhed by Dr. Hallhy, and alfo* 
in Pappus, many problems and theorems are treated analytically. In Dr. Simson's 
different works are various examples in the pure fiile of the ancient geometry. The 
analyfis of theorems is welL illuftrated in Dr. Stewart's Propositions Geometric* 
more veterum demonstrate. For problems* I may refer to Dr. Hors ley's (Bifhop of 
St. Afaph; Delectus Problematum; and to Mr. Profeffor Leslie's Geometrical Analyst* 
in his Elements of Geometry. In that tnsatife the general problem* of Apolionii^ 
mentioned in this book of Pappus, are introduced as examples.. 
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therefore only further obferve, that, in this pra<5tice, forqe of 
the principles and rules commonly laid down by writers oh the 
application of the algebraical analyfis to the folution of geo- 
metrical problems, may here alfo be ufefully employed; 
though feveral of them, no doubt, are more peculiarly fitted 
for the modern fyftem.^f- 

After this general account of the ancient analyfis, Pappus, 
in his Preface, proceeds to enumerate the books contained in 
the two? dfaXwuevof, and afterwards to give a particular 
account of the nature and contents of a certain number of 
them, viz. of twenty-four; the whole number being thirty- 
three.^ 

Thefe twenty- four books are, I. Data of Euclid; III 

books De Porifmatis, alfo by Euclid; and the following 
twenty by Apollo nius: II. De Sectione Rationis; II. De 
Sectione Spatii ; II. De Sectione Determinata ; II. De Tacti- 
onibus ; II. De Inclinationibus ; IT, De Locis Plan is ; and VIII, 
De Conicis. 

Thefe books, though all ufeful in facilitating the folution of 
geometrical problems, yet are of different characters, and pro- 
mote the objeft of the whole collection in different ways; as 
may appear from the many references to them in this Memoir, 
of which the following fliort recapitulation is added. 

f See Newt. Arith. Universalis, cap. 23.— See alio fome obfervations of Dr. 
Simson on the ancient analyfis, in Note K. at the end of the Memoir, p. 121 — 128. 

J In this preface Pappus mentions his purpofe of giving a defcription of thefe books 
as far as the Comes of Apollokius; and therefore, according to his arrangement, 
which is not in the order of time, he appears to omit by defign the nine following 
books : V. of Akistaus de Locis Solidis, (which were no doubt fuperfeded by the 
Conks ofAroLLOMtus;) II. of Eeatosthekii de Medietatilws ; and II. by Euclid, 
de Locis ad Superficienu 



APPENDIX I. 159 

I. The Data of Euclid. This book, one of the few which 
have been preferved in the original language, may be considered 
as a collection of elementary problems ; and the demonstrations 
as given by Euclid, would become the analyfesof thefe Propo- 
sitions, had they been enunciated as problems. The book was 
conftantly ufed by the ancients in their rcfolutions of problems, 
though, it was not their practice to quote the particular Propo- 
fi lions ; and this application of the Data was continued among 
fuch of the moderns as follow ftriftly the ancient method of 
analyfis, and is now fo well known, that it is unnecefl&ry to 
give any detail of it.* The Sectio Rationis, Sectio Spatii, 
Sectio Dcterminata, and the Treatifes De Tactionibus, and De 
Inclinationibus, are all general problems of frequent recurrence 
in geometrical inveftigations, and were refolved by Apollo- 
nius in the mod complete manner, all the pofllble cafes being 
diftinguiflied; and of each cafe a feparate analyfis and com pe- 
tition are given, with the refpedtive determinations in all thofe 
cafes which required them.-j- 

The ufe of thefe general problems, as has been repeatedly 
mentioned, was for the more immediate resolution of any 
propofed geometrical problems which could be enfily re- 
duced to a particular cafe of any one of them.J By fuch a 

• See in Note K. at the end of the Memoir, fome remarks on the Data, in the 
correspondence between Dr. Sim son and Mr. Scott. 

t Pappus, in this preface, alluding to a problem connected with the Treat! fe of 
Tactions, ftates with brevity, bat with precifion, what is reqaifite in a perfect folution of 

fuch general problems: "xa< ravlci oUaXvaas, nuu ovtQfaai, xai $iog>/£i<r0a< xcilJL vrSfj'tt.'* 

J When a problem can be refolved with equal facility by the ufe of known elemen- 
tary Proportions, a reference in fuch a cafe to any of thefe general problems becomes 
unneceflary. 
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reduction the propofed problem was confidered as fully refolved ; 
becaufe it was then neceflary only to apply the analyfis, com- 
pofition, and determination of that cafe of the general problem 
to this particular Proposition, which was (hewn to be compre- 
hended in it. The apparatus of feparate folutions, with the 
determinations of every poflible cafe which is efiential to the 
ufe of thefe general problems, may appear forbidding; and if 
regularly perufed without examples of the application, may 
fometimes appear tedious and uninterefting; and this perhaps, 
may [lave created fome prejudice again ft the ftudy of them. 
Dr. H alley, indeed, feems to think that the books of the 
TOwosjZiHzXvofJtivoe, were intended merely for the inftru&ion of 
beginners in .the ftudy of the geometrical analyfis:§ but it is 
juftly obfewcd by Dr. Simson, that though they may be moil 
advantageoufly employed for that purpofe, yet that it is manU 
fed from the contents of thofe books, of which he gives fome 
detail, and alfo from the manner in which they are referred to 
in the fmall remains which we poflefs of the ancient geometry, 
the chief objedt of them was what has now been ft a ted. Even 
in Pappus there are fome examples of problems being refolved 
by a redu&ion of them to cafes of thefe general problems. In 
the 85th Prop, of this feventh book, a problem, ufeful in the 
Treatife of Inclinations^ is by analyfis brought to a cafe of the 
Sectio Determinate as was formerly mentioned in the Memoir. 
Another example is Prop. 164, of the fame book, the laft lemma 
belonging to the Porifms; which is a problem refolved by 
Pappus, by reducing it to a cafe of the Sectio Spatii, and the 
compofition of the problem is confidered as com pie a ted, merely 

( Haileii Sect. Rationis, Pracfat. See alfo Loci Plant, Simson's Praefat. p. vU. 
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by a reference to the conftru&ion of that cafe. This trait of 
Apollonius being loll, and no restoration of it having been made 
in the time of Commandine, the cafe referred to is refolved by 
him) though in a tedious manner, which may be compared with 
the. folution of it in Dr. H alley's reftoration of that work. 41 

The other books defcribed in this preface by Pappus, are 
ufeful for the fame purpofe of facilitating the folution of geo- 
metrical problems, though in a manner different from what 
has juft been mentioned of the preceding treatifes. The trea- 
tifes of Loci in particular are very important, and in a method 
well underftood by thofe even (lightly acquainted with either 
the ancient or modern geometry. The Loci Plant of Apollo* 
nius are ufeful for the folution of plane problems; and often 
^lfo, with Loci of a higher order, may be required in the 
folution of fuperior problems. Though the original work of 
Apollonius be loft, the elegant and compleat reftoration of it 
by Dr. Simson leaves nothing to be regretted pn that fubje&v 
The Loci Solidi of Aristjeus might have been very ferviceable 
in the folution of folid problems, but it has perifhed ;«and 
probably, even in the time of Pappus, had been fuperfeded by 
the great work of Apollonius on Conic Se3ions 9 from which 
not lefs important aid might have been derived for refolving 
that clafs of problems. -j- 

• Schootbn alfo refolves this problem, Everett. Mat hem. p. 104, 105, and feemt 
to blame Pa ppus for not refolving it dire&lj, but bj a reference to a cafe of the Sectio 
Spatii ; £rom which it appears, that Schootbn was not apprifed of the true ufe of 
thefe ancient books. His Proportion alfo is not fo general as it is ffcated in Pappus. 
See Dr. Simson's edition of this Prop. Opera Reliqua, p. 52Q. 

f As feren books of the Conks of Apollqmius have been recovered, and the 
eighth reftored in aiatisfadory manner by Dr. Halhy, it isunneceffioy to enter 

Y 
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The porifms of Euclid were a peculiar clafs of Proportions, 
and ufed among the ancients in the folution of forme of the 
moil, difficult geometrical problems. The long account of them 
in this, preface has been particularly unfortunate in fuffering 
from, the injuries of time:; fa that till Dr» Si bison's perfevering 
induftty and ingenuity were employed on thern, no fatisfadory 
explanation of the nature of thefe: Proportions could be difco- 
vered, nor could any fingfe Propofition of Euclid's treatife be 
reftored* But m the preceding Memoir fo full an; account of 
Dr. Simson's; restoration of them has; been given, that it is 
unneceffary in this place to make any further observations 
ref pe&ing them* 

With refpeft to the rirwog avaXuoft^o^ I fliall only further 
obferve, that on the revival of mathematical learning in Europe, 
if the fkidy and application of the ancient anaiyfis had con- 
tinuedv without being nearly fuperfeded by the ufe of the 
modern, algebra; it is highly probable* that later geometricians 
would, from time to time, have made: additions to the ancient 
collection; and would have investigated various other general 
problems, with, compleat folutions of their feverai cafes, for. 
the fame general purpofe for which thefe ancient books were 
compofed by Euclid and Apollonius. 

At the end of the description of the Coptics of:ApoLLONiusv 
in this preface to the feyenth book of Pappus, there are fome 
interesting obfervations of a more general nature, which have: 



into any difcuffion refpe&ing the account of this work by Pappus. It is, however* 
both carious and interefting; and Dr. H alley, id his preface to the corrected edition 
of tthja prefect the fcrenth booktof Pappus, makes fome valuable •observations ion 
iti Of . SiMJOit irids foneutafal ootcs'on thaLewmalatri this* work* 
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been particularly remarked by Dr. Halle y. I allude to the 
account of the celebrated ancient problem of the " Locus ad 
4i tres et quatuor rectas;" and the extenfion of it mentioned 
by Pappus to the cafes where there are a greater number of 
ftraight lines than four, to which lines are drawn in given 
angles from the point, of which the Locus is to be investigated. 
The original Locus is folid, but thefe other cafes produce liheat 
Loci, that is, curves of fuperior orders; which, however, had 
not been inveftigated in the time of Pappus. In forne general 
obfervations on the fubjedt by Pappus, it may be remarked 
that he mentions the method of expreffing dimeniidns above 
the cubic, by means of compound ratios. 

This lad article of the preface is concluded by a diftin& 
enunciation of the celebrated theorem of Guldinus, which, 
twelve centuries after the age of Pappus, excited much 
curiofity and admiration. Whether this theorem was invented 
by Pappus, or by fome other geometer, is not dated- It is 
proper to remark, however, that no imputation is conveyed on 
the originality of the difcovery by Guldinus ; as in GoteMAN- 
dine's tranflation, which was the only account then in print, the 
Proportion is altogether unintelligible.* But as this portion 
of the preface has not been confidered in Dr. Simsok's notes, 



• The improved tranflation of this preface of Pappus, by Dr. Hall by, appeared 
only in 1706, long after the time of Guldinus ; and in it this theorem from Pappus 
was firft intelligibly publiihed, Montucla indeed remark*, (torn. i. p. 325,) that 
the work of Guldinus was publiihed before the fecond edition of Commanding 
Pappus in 1660. But that edition could not have given him any aid, for it contained 
no valuable improvement of the former ; and in this particular point, it is an- exaft 
, tranicript of the paflage in the firft edition. 

Y 2 
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it becomes unneceflary in this place to enter into any further 
difcuffion of it. 

Having given fo particular an account of the preface of 
the feventh book, (certainly one of the moft curious remains 
of ancient geometry,) a very ftiort ftatement of the contents 
of the book itfelf will be fufficient It confifts of a great 
number of Proportions, (238,) fome of which are problems, 
but the greater part theorems. They are called Lemmata, and 
divided into claffes according to the feveral treatifes described 
in the preface, to which they refpedtively belong. They 
appear in general to be elementary Propositions a (Turned, 
but we may fuppofe not demonftrated, in thefe ancient books, 
frpoi which they were collected probably by Pappus; and 
the collet or has added the demonftrations. Some of them 
indeed are curious and important Proportions; but the 
greater number of them are chiefly valuable for the aid which 
they give in the attempts of modern geometers in reftoring 
accurately the loft books of the rl-moq dva^p^tvo^. . In fuch 
attempts, it wa9 an interefting object, not- merely to refolve 
the genera] problems contained in that collodion, with their 
cafes and determinations, but alfo, where it was pofftble, to 
follow the particular mode of folution employed by the 
original authors. Thefe Lemmata^ preferved by Pappus have 



X According to Proclvs, in his comment on Prop. 1. 1. Elcm. a Lemma (lump* 
tio Baboc.) is an'aflumption of a geometrical truth, in the demonstration Of a 
Proportion 3 which troth, however, has ndt been demonftratcd by known geo- 
metrical writer*. In this fenfe is the term ufed by Pappus, and the Lemmata of 
the fevtnth book feem to be of that defcription. It appears from the books of 
ApoLttoftttfl's Conies ftill preferved, that the Lemmata of Pappus belonging to 
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fupplied the means of doing this; and when proper analyfes 
and compositions were difcovered, which required alfo the 
-ufe of the particular Lemmata mentioned by Pappus, there 
was a high degree of probability, that fuch folutions were 
truly thofe given by Euclid and Apollonius. 

Many neceflary corre6tions of thefe Lemmata, as they 
appeared in Commandinb's tranflation, were made by Dr. 
Simson. Some of the corrections were fupplied by the 
Parifian MS. of Pappus, of which Dr. Moor procured a copy, 
as has formerly been mentioned; and they are remarked in the 
Dodlor's reftorations of the Loci Plant, and Secfio Dcterminata. 
In the Lemmata belonging ts the Porifms, which are all given 
in his pofthumous work on that fubjeft, and in an improved 
(late, are many important emendations; but it does not appear 



that work were a (fumed by him, in the manner now mentioned; and Dr. Hal let, 
in his edition of Apollonius, gives thefe Lemmata from the. Savilian MSS. of 
Pappus. In the demonft rations of the Proportions of Apollonius, Dr. Halle* 
refers occasionally to thofe Lemmata, as the want of them appeared in 
the text for rendering the demonftrations compleat. It appears like wife from the 
fame edition, (p. Qf of the tranflation of vth, vith, and viith, books) that Abdolmblec 

Schirazita, an Arabian epitomizeroftheL7o72fc5,hadcoIle6kedfomeother Lemmata, (8.) 
befides thofe in Pappus, which were aflumed without proof in the demonftrations of 
the feventh book, and which therefore he prefixes to that feventh book j and they are 
placed by Dr. Hallby immediately after the Lemmata of Pappus belonging to it. 

In modern times, however, a Lemma is untterftaod to be an eafy preliminary Propo- 
rtion, which might have been incorporated with the more important one to which it 
is prefixed, but is more conveniently detached from it, and lbmetimes is itfelf a 
Propofitlon deferving notice. In the treatife of Archimedes on the Sphere and 
Cylinder (before Prop. 17. b i.) is an eafy Lemma demonstrated by himfelf ; and at 
the ei:d of Prop. 17th are feveral Lemmata, which he ftates to have been de- 
mon ft m ted by thofe who preceded him j and are Propofitions of the xiith b. of 
Euclid. They are in fubfequent Propofitions aflumed as known, but a formal 
quotation of preceding works was not the practice of the ancient geometers. 
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that any of thefe iaft were derived from that MS. as he never 
quotes it ; and moil of them, indeed, were made before Dr. 
Moor obtained that copy of the feventh book 4 A consider- 
able number of the Lemmata of the feventh book (about 00) 
have been publifhed, as corrected by Dr. Simson ; and the 
attention and accuracy with which he has examined thefe 
Proportions, will be obvious to the intelligent reader, by 
comparing them with the edition of them in Commandine's 
tranflation. And though the remaining Lemmata in this 
book do not appear to have been fo particularly coniidered 
by the Do&or, yet there are in his notes on them many 
neceflary corrections, with ufeful explanations, fome of which 
have been mentioned in the notes added to this memoir. 

The Lemmata in this feventh book belong to the feveral 
treatifes defcribed in the preface ; according to the annexed 
arrangement from Commandine's tranflation ; in which 
enumeration, however, are fome irregularities, as is obferved 
by Dr. Simson. 

X In Dr. Simson's Pappus is a memorandum for enquiry if the copy of the Codex 
Regius contained any of the neceflary emendations which he had made on a Lemma 
(Prop. 130.) of the Porifms, but no mention is made of the refult \ which is a further 
prefuinption that the Do&or, though he had had the ufe of the MS. for corre&ing 
the Lemmata of the two treatifes above mentioned, yet that he had not had an 
opportunity of confulting it refpe&ing the Poriims. 
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Treatifet. No. of LtmnuU. 

No. i. Apollonius, De Sectione Rationis et Spatii,^ 

from beginning to Prop. 21 incl. } 

No. 2. — -  De Sectione Determinata, to Prop. 64. 43 

No. 3. — De InclinationibuSy to — 95, 31 

No. 4. — — — — — De Tactionibus, to — 118. 23 

No. 5. — — — — — De Locis Plants, to — 126. tf 

No. 6. Euclides, D* Porismatis, to — 164. 38 

No. 7. Apollonius, 2k Conicis, to — 234.* 70 

No. 8. Euclides, De Locis ad Superficiom, to — 238. 4* 

238 

Of thefe Lemmata, fince Commandine's tranflation, have 
been published : 

By Dr. H alley, Greek and Latin, No. I,and7. - - 91 
By Dr. Sim son, in Latin, and corrected, Nos. 2, 5, and 6. 89 

By Cambrbr, Greek and Latin, No. 4. - - - - 23 

203 

A few others have been mentioned in this Memoir as cor- 
rected by Dr. Simson and others. 

It is proper alfo to mention in this place, that a Proportion 
of fome curiofity, though not in Commandine's tranflation, 
is found at the end of this book in the two Parifian MSS. and 
alfo in thofe belonging to the Savilian Library at Oxford. It 
is entitled X^u^cc t» *vx\vouew tq-bv ; and an accurate copy 
of it, from the Parifian MSS. is placed in Dr. Sim son's 
Pappus, from which a translation by the Do&or is added. 



* Four only in Com m a ndinr's tranflation are numbered as Proportions, though 
it feems that five Lcmniata were* intended. And it is alfo W be remarked, that 1 the 
flmr laft liae» of tfel. 30b. av Command, though printed in the- character of the Corn- 
tnentary, are part of the text, of which the Greek is to be found in Savil. MS. No. 3* 
Dr. Sim son, however, does wot appear to have confidered thefe Lemmata; at leaft he 
has left no notes refpe&ing them. See the Memoir, p. 48. 
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" Propofitio Pappi Alexandrini quam ex Cod. MSS.-f- 
" Bibliothccae Parifienfis paucis abhinc Septimanis cxfcripfit 
D nw Jacobus Moor, collega meus, 7"° Nov fU 1748. 

Si latera circa angulum reftum trianguli BAC, (Fig. 10.) 
%t viz. BA AC, fecentur in K, L, ita ut tam BK ad KA quam AL 
" ad LC fit ut BA ad AC, et jungantur BL CK, fibi rautuo 
4i occurrcntes in E ; et ad bafmi BC ducatur AFG, erit AG ad 
** BC perpendicularis. 

" Ducatur enim CE parallela ipfi BA occurratque ipfis BF, 
AG, (produ6tis) in E, H ; et puta verum efle theorcma, fc. 
angulum AGB re<5tum efle : sequiangula igitur funt BAC 
ACH triangula, quia ABC angulus acqualis eft ipfi GAC feu 
" HAC (8 <3.) et refli funt anguli BAC, ACI1; ut igitur BA ad 
" AC, ita AC ad CH. Eft autem propter parallelas EC ad CH 
" ut (BK ad K A hoc eft ex hypothefi, ut BA ad AC hoc eft ut) 
AC ad CH : aequalcs igitur funt EC, CA. Et propter parallelas 
eft AL ad LC ut BA ad CE, hoc eft ad AC, quod quidem 
" verum eft ex hypothefi. 

Componetur vero ita, Eadem manente conftruftione, 
quoniam ex hypothefi eft BA ad AC ut AL ad LC, hoc eft 
ut BA ad CE; erunt AC, CE, aequales. Eft itidem ex hypo- 
" theft BA ad AC ut (BK ad KA hoc eft ut) CE feu AC ad 
" CH : ergo (6. 6.) aequiangula funt triangula BAC, ACH, et 
" angulus ABC aequalis ipfi HAC feu GAC, et in triangulis ABC, 
4i GAC communis eft angulus ACB, ergo reliquus AGC aequalis 
" eft reliquo BAC, fc. angulo redto. Q. E. D. 

*' N* B. InProp.PAPPi facile oftenditurAK, AL, equates efle." 

t " Via- No. 2368, et No. 3440. 
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In the fame MS. volume from which the preceding Propo- 
fition is copied, there is the following different ftatement of it : 

[The fame figure*] 
Si fit trianguium ABC re&um habens angulum BAC, 

ducatur autem BD parallela ipfi AC aequalis autem re6bc 

BA; et CE parallela ipfi BA aequalis autem ipfi AC; etCD 
'* BE jungantur fibi mutuo occurrentes in F, et jundta AF 
*' occurrat bafi BC in G, erit AG perpendicularis ad BC." 

This Proposition, which is equivalent to the preceding, was 
fuggefted by the figure of the 47 Prop. L Eucl. and had been 
demonstrated by Dr. Sim son, before he met with the other. 
There is no intimation in the manufcripts hitherto examined 
of the purpofe for which this Propofition was placed at the end 
of this book ; and though it is called a lemma of the two* 
cZvaXvo/jtivos, there is no apparent connection between it and 
any of the treattfes described m this book, or with any of the 
Lemmata belonging to them ; but from its being found in fo 
many manufcripte of Pappus, there is a prefuraption of its 
having been placed in the Mathematical Collections by htm. 



§. VII. The Eighth Book. 

The object of this Jail book* is to give fome account of the 
ancient mechanics ; and though a curious document of the 
ftate of that branch of fcience in the time of Pappus, yet from 

* The title from MS. Bull, is " Ilaotn 'AAf{ac»$fiw av$ay>iy%s 5o> mfti%ti Ji 

§ ovwutthz it wanting in MS. S*tU. No. 5. 

Z 
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the great improvement both » in the theory and practice of 
mechanics in modern times, it is comparatively of little 
value. 

The original genius of Archimedes wasdiOinguifhed in this 
department, as appears in part even from the portions of his 
numerous writings which have been preferyed, and alfo from 
the many references to his mechanical inventions in this book 
of Pappus, and in many other ancient writers, A considerable 
part of this book is employed in defcribing what were then, and 
ftillare, called the Mechanic Powers, and the moft obvious 
combinations of them for the common purpofes of life; efpe- 
cially for raifing up and for drawing very great weights.* 
Pappus avowsiits being chiefly borrowed from Hero, a diftin- 
guiYhed geometer and mechanician, whofe. works he frequently 
quotes, i and fome of which ftill remain.-f There is a long 
preface, which from fome Statements of the mechanical 
notions, and of the arts of that period, becomes curious. It 
contains alfo fome observations on the utility of mechanics, 
and of the connection of mechanics with geometry; in it alfo 
are diftinguifhed feveral branches of that fcience, with notices 
of treatifes on it which are loft. Befides many references to 
Hero, there are very ample teftimoqies in this preface of 
the fame of Archimedes, from his mechanical writings 

• Towards the end of the book are descriptions of the ancient machines for thefe 
purpofes j and in the MS. copies, are defigns of fuch machines made from thefe 
defcriptions. It may, be obferved, however, that thofe drawings are different from, 
each other, and from the engravings in Comma ndine, which no doubt had been 
copied from fketches in the MS. which he followed. 

f This is the elder Hero, of Alexandria, who is fuppofed to have lived about fifty 
years after Archimedes.— Gbb. Vosslus. 
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and inventions^ in many of which his geometrical and 
arithmetical fcience was employed. But as has already been 
'remarked, the chief value of this book is from the infor- 
mation which it affords of the (late of mechanical fcience in 
the age of Pappus. I mud obferve alfo, that though Dr. 
Simson makes a few corre&ions on this book, he feems never 
to have considered it particularly, and therefore it is unneceflary 
to give a more particular account of its contents.§ 



§. VIII. Conclufion. 

From the (hort account which has been given of the feveral 
books of Pappus, the mifcellaneous nature of the Colle&ion 
is fufficiently apparent. Several ancient mathematicians are 
mentioned by him, of whom no other notice remains; and 

% In Prop. 10th, he mentions the well-known obfervatton of Archimedes, that 
with a fixed flat ion he could move the earth. And the refolution of the general 

mechanical problem, " to move a given weight with a given power," he calls the 40th 
invention of Ahchtmedes. 

| It is proper, however, to mention an obfefvatioh of Dr. SttttON on Prop. 14 of 
this book : " Addatur hie (poft verbura quidim in linea quarta hujus paginee, viz. fol. 
320. b.) '< Geometrice ut dudura eroendavit Gkbgokius a 6t°. Vicentio, pag. 2Q1." 
Quad. Circuit.— -In the fame place is alfo the following note, referring to the Codex 
Bulm he fays, " In quo? poft verba afy*ti**sivplr, legitur txtMivilat h to? i\'oti*>» tS%». 
'** Verbo vero piMfWUf ngnificatur conftru&io geometrical' Grb<»o*y alfo 
makes another remark on Coma ft pine's NoteB. in the fame pageof Pappus, (1588.) 
The kft fentence of the enunciation of Prop. 12, (fol. 31/. a ) in CoMtfAVDitfaV 
tranflatiod is " Invenitm* autem method* itfveftigata hoc pa&o >" but it ought to 
have been " invcfcigabinir autem geomjetrice ita*" the Greek- (MS. B*ll.) being 
" ^mmW^'^ *r*f. w Dr. Simsom alfo remark*, refpe&ing thekft fentence of 
Cox* am Dint's Note B* on Prop. 14, vte. ' Mirum e# Pappui*/ 8rc. « Non minraV 
•< qnoniam ex dementis conicis fatis hnjus demonfbatio patet." 

z 2 
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many curious particulars are detailed refpc6ling the ancient 
ttate of mathematics, and of the problems and theorems which 
engaged the attention of the geometers of tliofe times. It is 
written with only a general attention to method; there is little 
uniformity in the ftile, and the work has probably been com- 
pofed at different times. Some propositions are demonftrated 
minutely, and rather diffufely, while in others many important 
ftepsare omitted,* as is often remarked by Commandine, and 
thefe omiffions he has generally fupplied. As a further proof of 
thischaradter of the Collections, the very frequent repetitions in 
different parts of it, of the fame Propofitions, fometimes with 
the fame, and fometimes with different demonftrations, may be 
mentioned.§ It is, however a mod interefting work, and more 
efpccially from the account of the analytical geometry of the. 
ancients in the feventh book; an edition of the Greek, from 
a collation of the many manufcripts which are known (till to 
cxift in the libraries of Europe, would be mod acceptable to 
all the admirers of the elegance and accuracy of ancient 
geometry ; and for fuch an undertaking Dr. Simson's notes 

* Dr. Si if son makes a remark to this purpofe, Opera Reliqua, p. 626, at the end 
of Prop. 76. Many of the imperfections of Pappus, as they appear in the e&ifting 
MSS., mult be attributed to the tranferibers. 

§ The following examples may be remarket^ The two fiate merits of the ancient 
clarification of problems, in b. iii fol. 4. b. and b. iv. fol 60. The two accounts of 
the Conchoid in thefe two books. The two folutions of the Deliacal Problem, b. iii. 
fol. 7, and b. viii. Prop. 2, nearly in the ferae words. In Dr. Simson's edition of the 
Scctio Deter minata, feveral duplicates are mentioned. Other repetitions alfo might 
be pointed out, fuch as Props. 31, 57, 1?8, \g4, book viu Alio Props. 87, 153, 20f» 
in the fame book. Alfo Props. 23, 58, 1£3, b. vii. Sereral of thefe are remarked by 
Dr. Sanson, in his notes, both printed and unpublished. See Optra Reliqua, pp. 
409, 410. 
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would be highly valuable.}: He docs not feem to have taken 
a regular and accurate furvey of the whole, with any View to 
the immediate completion of fuch a work ; nor has he con* 
fidered every paflage which would require correction or ex- 
planation ; yet his emendations and ill uit rations, feveral of which 
have been mentioned in this Memoir, will be an important 
repofitory of materials for the affiftance of any future editor. 

It is proper likewife to obfcrve, that among Dr. Simson's 
notes are feveral generalizations of Propositions in Pappus, 
and alfo fome connected Propositions, which, though valuable 
in themfelves, may probably not be all confidcred as properly 
belonging to a new edition of that author. Several alfo of the 
Doctor's notes contain conections of Commandine's com- 
mentary, moft of which might be omitted in conducting a 
new edition ; of which the proper obje6l muft be, to give the 
text of Pappus free from errors, and to introduce fuch 
comments only as are neceflary for explaining real difficulties, 
and for tilling up material deficiencies in the demonstrations. 

It may be alfo obferved, that from what is known re- 
fpecting feveral of the remaining MSS. and the Similarity 
of their defects, it is much to be apprehended that few things 
of material importance,, beyond what Dr. Simson has already 
remarked, are likely to be difcovered ; though an accurate 
examination of thefe MSS. would certainly be moil defirable. 



J By comparing Dr. Simson's MS. notes on the Lemmata of the feveniK book 
with his corre&ed edition of thefe Lemmata in his reftorations of the Lqli Plani 
Seciio Determinate and Porisms, his tafte and judgment maybe remarked in fele&ing 
only thofe notes which were neceiTary, and omitting the others which he had written 
ou his firit review of thefe Proportions* 
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After every aid is obtained from remaining. MSS. the ability 
and intelligence of an editor .mud be depended on for the 
bed ufe of exifting materials; and it is to be considered, that, 
in geometry, the nature of the fubjeft, and the train of 
.argument, may often enable an editor to fupply the defers 
and correal the errors of manufcripts, to which, indeed, thofe 
on mathematical fubjedh appear to be mo*e liable than any 
others. 

The copy of Comma nbins's Pappus which I>r» Simson 
ufed, and in whjch he wrote his notes, was the firft, edition 
Pisauri, 1588, and Venetjis* 1589, and to this all quotations 
in this memoir refer.. 

It is neceflary alfo to mention, that a few years after the 
Do&or's death, an application was made to his executor Mr. 
Clow, on the part of tbe Delegate* of the Clarendon .Prefs, in 
the Univerfity of Oxford, for a tranfcript of all tbe MS. notes 
in this volume, as they were left by the Do&or. This was 
readily complied with, on the reasonable condition, that 
whatever notes and corre&ions *f Dr Sim son's might be 
adopted in a new edition of Pappus, they fhould be particu- 
larly distinguished and acknowledged as his. Some time after, 
Mr. Clow depoiited this valuable legacy from bis deceafed 
friend, in the library of the College of Glafgow ; and having 
had, by the favour of tbe Principal and Profefibrs, every con- 
venience for confulting it, I have been enabled to give from 
it fome interefting particulars of Dr. Simson's geometrical 
ftudies* 
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§. IX. OftheMSS.ofPAFWSr 

A Confiderable number of manuscripts of the collections of 
Pappus are to be found in various libraries of Europe, but 
all of them which have been examined, are mutilated ; and 
contain many errors, from the ignorance or carelefsnefs of 
the tranfcribers.-f 

Commandine appears to have had the ufe of onFy one 
manufcript, of which the hiftory and fate are unknown; but 
from his numerous corre&ions of it in his comm ntary, in 
which he generally inferts the erroneous paflage of the MS. 
a judgement may be formed of its very deficient ftate. In 
it, as in feveral other MSS.£ the two firft books are entirely 
wanting. 

•In feveral MSS. however, a portion of the fecond book 
(about one hall} is preferred. This was found in one of the 
Savilian MSS. viz. No. 9, and publifhed by Dr. Wallis, in 
1688, with learned notes* It is underftood alfo, that one 

f Dr. Simson, in a note on a Propbfition, of the feventh book of Pappus, 
j-eroapjts, '\ non: panca outoin an hac ProptffitJone, in eo cddioe (Parrfienftf Kegio fc.) 
" vitiata funt, ut in omnibus fere Paf*i Prapoiitionibus, et, ut videjur, in oruntbus 
•• nianufcriptis." 

J The fame is to be, remarked of the Savifc MS. No. 3 ; alfoof a MS. of Pappus in 
the Neapolitian Rqyaljuibrary, mentioned by F AtAt civs BUL.Grigc. torn. v. page 7&0> 
Hamburgh, 1?98, &c* la the. MS. Bvllialdi, afterwards to bo mentioned, the two 
fir it books alfo are wanting. Ger. Vossius, de Scientiis Math. cap. xvi. 7, when 
fating- the -books of the Mathematical CdilecHonss adcfs, "fed duo prinii videntur. 
«• deperiffe." 
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of the Parifian MSS. No. 2368, has this portion of the fecond 

book, beginning at the fame words as the fragments in the 

Savilian MS.J From a MS. of Pappus, which belonged to 

Joseph Scaliger, the portions of the preface to the viith 

i>ook, dcfcribing the Sectio Rationis and Sectio Spadi, were 

-publifhed in Greek by Snellius, in his reftoration of thefe 

ibooks, in 1607 ; and his edition of the Greek preface to the 

Sectio Detenriinata, 1608, was probably from the fame MS. 

The MS. of Pappus which was in the library of Isaac 

Vossjus, and was carried from England to the Univerfityof 

Ley den, had alfo about one half of the fecond book*} and 

probably, the precife portion which is in the other MSS. 

now mentioned . 

In the edition of the Bibliotheca Graca, publifhed by 
Harles, vol. ix. p. 170, is a catalogue of the MSS. of 
Pappus known to that writer, including thofe now mentioned 
and feveral others. I (hall in this place therefore mention onjy 
two more, not taken notice of by him. In the year 1795, J t 
Gugl. Camerer publifhed an edition of the Apollonius 
Gallus by Vieta ; and prefixes to it the preface and 
Lemmata belonging to the Tadtions, in Greek. For this pur- 
pofe he made ufe of three MSS. the two in the Parifian library 
No. 1440, and No. 2368; and another in the Strafburgh library, 
aiot mentioned in Fabricius ; but from the very fhort references 

% A MS. .copy of this fragment of the second book, (with the third book also,) 
taken from this Parisian MS. is in the Savilian Library at Oxford; and from a note 
at the end of this copy, it appears that the Parisian MS. was written in 1562* m 

* See the account of Isaac Votuv&in the Biog. Brit. ThisMS,.is.raentk>nedin the 
^Oxford Catalogue of Manufcripts, No.212o\ 



APPENDIX I. 177 

to that MS. nothing can be pronounced refpe&ing its hiftdry 
and value. 

There is alfo at Edinburgh an elegant manilfcript of five 
books of Pappus, viz. the third, fourth, fifth, fixth, and eighth; 
but unfortunately the feventh, the mod Valuable portion of 
the work, is wanting. 

This MS. was purchafed at Paris, in 1748, by Dr. J Ames 
Moor, then Greek profeflbr at Glafgow, from Mr Db Mairan, 
of the Academy of Sciences ; and on the firft page off it is 
written D'Ortous de Mairan, probably by his own hand. De 
Mairan had informed Dr. Moor that it had belonged to 
Bullialdus; and on that account Dr. Simson, who had 
it for fome time in his poflfeflion, and took many notes from it, 
calls xtCddex BuLLiALDi.f Like the other MSS. of Pappus 
it abounds with errors; but Do&or SiMSQN obtained froift it 
feveral improved readings and corrections, which he has 
remarked ifc his copy of Comman0in&'s tranflation. SoiiuS 



t Dr. Simson, in his copy of Comma ndinb's Pappus, has the following notices ot 
this MS. which, without doubt, he had from Dr. Moor; and which may therefore be 
confidered as authentic. In fol. 320. b. (Pappi, edit. Pis. U88.) " aM» NoV'U A. D*. 
" 1748. Predi&am Grbgorii (a Sand. Vine.) emendationem veram eflc, ofteridit 
" codex manufcriptus elegantifiimus, quern tribus abhinc diebus Parifiis hue attulit 
*' D. Jacobus Moor, collega mens do&iffimus, tic" - 

Alfo in fol. l. b. Pappi, "Hifce litteris adferiptis emendarimus turn fchema 
'« Commandini turn MS" Gr^ci quern Dom. D'Ortous de Mairan dicit fuiffc 

"BULLIALDI. R. S." 

In a detached paper, referring to fol. 77. b. Pappi, is a note in Dr. Simsom's hand, 
" 25 Martii 1750, inveni baec ita effe in codice Grjeco qui Bullialdi fuerat, 
<f quemque collega meus D. Jacobus Moor, a domino Mairan emptum PariJiis hue 
" (Glafguam) attulit" 

A A 
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of them are curious and important, and all merit the attention 
of any future editor of that work. 

Some peculiarities in this MS. may be mentioned, for the 
fatisfa&ion of thofe who may be inclined to confult it. 

At the end of the third book are five pages of MS. not 
in Commandinb's edition, which contain fome variations of 
the folution of the Deliacal problem, in addition to thofe 
contained in the beginning of that book.§ 

At the end of the fourth book is a very imperfect (ketch 
of a Propofition, not in Commandine, which has already 
been mentioned in the preceding account of this fourth book. 

In this MS. are many corrections on the margin, and 
fome even in the text, by a later hand ; and among them 
are a great number of the emendations propofed by Com- 
mandine of the very fame errors, in the MS. ufed by him, 
from which a connexion between thefe two MSS. may be 
inferred. Many of thefe emendations are fervilely copied, 
retaining even the miftakes into which Commandine, in a 
few of them, had fallen. * 

This MS. though elegantly written,, has been copied by 
a perfon totally ignorant of the fubjeli ; of which the number 
of grofs errors in its firft ftate is a fufficient proof. It may be 
remarked, alfo, that at the beginning of a Propofition, or of a 
paragraph, there is ufually a red letter, and a new fine ; but 



) To thefe additional pages the following tide is prefixed, " «AX«f .— w *ix*V 

" jummfav rS n ^mXacwr^S rS xv&t x*j rm too pm» «»«Xoyor." — It may be obferved 
. that the Sayil. MS. No. 3, has a fimilar addition at the end of the 3d book* 



APPENDIX I. 179 

frequently alfo this diftinllion is made in the middle of a 
fentence, while the beginning of Proportions and fubjedts 
in other places is not diftinguifhed in that or in any other 
manner. The enumeration of the Propo fit ions is often irre- 
gular, and many of the diagrams, though neatly drawn, are 
altogether erroneous. The MS* was fold at Dr. Moor'* death, 
and was afterwards purchafed for the library of the Faculty of 
Advocates at Edinburgh, in which the writer of this Memoir 
had every facility for confulting that MS. and other books 
in that great collection. From the well-known liberality 
of the Curators of that cftablifhment, the aid of this MS* 
will, without doubt, be mod readily given, when it can be 
ufeful for preparing an edition of that interefting work in the 
original language. 

This MS. not having the feventh book, Dr. Moor procured 
a copy of it to be taken from the MS. No. 2368, in the 
Parifian library. This alfo for fome time was in Dr. Simson's 
pofleffion, and he adopts from it fome corre&ions of Comman- 
dine's tranflation in his reftoration of the Loci plani, and Secti* 
determinate ; but, as was already mentioned, there is no re- 
ference to it in his expofition of the PorifmsJ. I add with 
regret, that this copy, in the difperfion of Dr. Moor's library, 
feems to have been loft ; and thefe particulars are dated, as 
they may perhaps facilitate the recovery of it from fome* 
obfeure frtuation into which it may have accidentally fallen. 

J In a note on Coiimandinb's Pappus, the .Do&or gives the following account 
of this tranfeript, which he muft hare got from Dr. Moor " Hunc autem libram 
jrmum p A p M ex co codice (fcil. No. 2368, Reg. Bibl. Par.) defcripfit Don* Capero- 
nier, linguae Gracsc in Acadcmia Parifienfi Profeflbr ; fumptibus D. Jac. Moor, 
college met doftiffimi. Schemata vero ejus depinxit D. Joa. Brisbane, M. D. m 

A A 2 
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The two Savilian MSS. No. 3, and No, 9, have been repeat* 
edly referred to. Therfe is alfo in that library a tranfcript from 
the Parifian MS. No* 2368, of a portion of the fecond book of 
Pappus, (the fame as the fragment in MS* Savil. No. 9, 
publifhed by Dr. Wallis,) and the whole of the third book. 
This tranfcript is not mentioned by Dr. W allis ; and in the 
following Appendix II. it is quoted as MS, Savil. B. From a 
note at the end, it appears that the Parifian MS. No« 2368, was 
written in 1562, by the direction of P. Ramus. 
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TWO paflages of Pappus, on the ancient divifion of 
geometrical lines into clafles, have, in the preceding 
Memoir, been repeatedly alluded to. For the fatisfa£tton of 
thofe who may wiih to confider them accurately, the Greek* 
from the Savilian MSS. and the MS. Bull, is printed in this- 
Appendix, along with Commandine's translation. Some of 
the various readings in thefe MSS* are remarked, but without 
taking notice of either the fmaller differences, which do not, 
affeft the fenfe, or of fome grofs errors, manifestly arifing fronv 
the carelcilhefs of the transcribers. 

Some of Commandine's notes are alfo mentioned; but as 
Dr. Simson has not left any obfervations on thefe paflages, it » 
Dot piy purpofe to enter into any examination or explanation 
of them, except only by painting out the references to- fome 
Proportions, not explicitly dated either in Pappus, or in the 
commentary of his tranflator. t 
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PAPPI, MS. Sam. No, 3. FoL 10, b. 



€< 



€% 



49 "A fbiF tin t*e f^wnm iVri tovt*. TtajHt 
*' }j x^iVf#» *o/ rf go* oXXo;* TMf if yitffuTf /« 
44 y*yuf*9**p.noit rai vw* t xi'irov Wftayf of* i »t»| 

toi* afxtltMS wift rov WfoufnfjJtw vp*0Kit- 
paro; iMoQcu, K*i *f*rw •<»«* oX/y* 

*' ffXnfxarvf o* XJoXxtot Tp/a yi'm ^akjif iiysi. 
cr Kaj tp /tar «vr«» ftr/mia xa>*iaQai, ra 
'* & o-Ttfi*, r» M ypAfjyuxa* T« /*i » evv & 
" ivQ*t'*t $tat xi/xAov Wifififitas &vMtjAfr* 
" kiwQm \iyotro «» itxirvs iwivthu Km 
y*f m yf*{A{Aau ft «> kurrcu r* rotavrtt 
wpofiX-yjutT*, ni» yiwir r^ecwiy i% i vivAcv* 
o<7* }t vpofiknfjuxT* Kutrxt ir*faAap/9«»d- 
" guns hs rit yitwf ftiar tw to» xtU 
* r ropSh, i) ukuifm, ravr» <TT$fia. kixAvtbu. 
4 ^«fex yaf niv xaraoraw arayxeui* San. 
" xjj)T*<jQ*i cTtptZw ropa'rwf fapmimmt. 
4% Aiy* &a r«f* xwkms. Tflrn J* it* %*- 
4% ratahrmu yi w, « MmJmrm yfapfuxe'r. 



€€ 



tc 



<€ 



W VFytaQiA*, MS. B. Savjl. 



" Quae igitur me praemififle opor- 
" tebat, haec funt. Itaque omtttens 
" explicare et tibi, et iis, qui in geo- 
" metria exercitati funt, ea, quae ille 
" fcripfit de conftrudione, et quae 
" nos objecimus'; optimum fore ju- 
" dicavi, fi exponerem quid antiqui 
" de diAo problemate fenferint: et 
u primum nonnulla dicerem de pro- 
" blematibus, quae in geometria con- 
u fiderantur, inde fumpto initio. 

" Problematum geometricorum an- 
" tiqui tria genera efle ftatuerunt, et 
" eorum alia quidem plana appellari, 
" alia solida, alia linear ia. Quae igitur 
" per reQas lineafl, et circuit circumfe- 
« rentiam folvi poffunt, mt nio plana 
^dicantur; etenisn line*, per quas 
" ejufmodi problemata folvuntur, in 
<c piano ortum babent. Problemau 
u vero quaecunque folvuntur, affumpla 
€t in conftruftionem aliqua coni fecti- 
" one, vel pluribus, solida appellantur ; 
" namque ad conftrudionem necefle 
" eft folidarum figurarum fuperfici- 
" ebus, nimirum conicis, uti. Reftat 
4C tertium genua, quod lineare appel- 
" latur. Lineae enim aliae praeter jam 

f *%q*«2ftrit idem. 
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ypopfuu yxp trtfcts v*fot rati tiptfxtfxs tit 
" rit Karuoxtvi? katfA&dioirctt vuxiAwripav 
" k«i piTJMrA.oa'fAf r*v$ \yw90u ri* ytfto-tv. 
u ovoiatt rvy^a** (ow# au iXixts) xai TiTjpa- 
" yv*i£<wat xa< xoy^\oti^Hs,l urns khtovh- 
" &«*, wo\>Ji xat trap «&£• wtfl durris i £owaf 

t€ rSt irfsfikmATm went, w qraXaioi yjwpbirf au 

<< T q TTpOf l^tAf »OV I »• TMT OVO ivBitSf Vfot&WpM 

'* rij ^Jw artftov vrofgw, ©»x worn *©~*» 
•* x«T«ffxnw$*» t5 ^iw/uj^jmU X«y*> x«t«- 
'• KoXovdovmr . •«« pi»$i t»k tJv xJvov TOfuxr 
•* foft<o w ivtvi $* y&tyiif it" [«r Ih Jvo 
•• 3b»Wo» tufa* » atiTvr, &'o jtucrar araAoyu 
w As0£* i» ovmx« AaAoyia ] To«* KefyaMtf 
u fAfT4JU/oo'>rtr (xvro Qavixarius us %upovfyt'*t 
** kju xsTarcnniv i «fnio*f <o» ryayo*. «f «Vr»» 

W f}ffl «tJO TM ftfOfAitUV avrots OVfTOty(XaTMt. 

" Aiyar J' • » T« ifstTooQivoos (Atov?uL&v> xai 
" To/r ^/Xwfor koj vpwor fug£*»Jxo<x, * xara- 
" froXTJxoJf. ovT64 7«'p efAoXo7«vrrt# tfTiffov 
•' «mu to OfopAi/**, t«f xara*xfvii» avTov 
• # ftCFO? ifyswxSs mWww, 9ima$ojm** «WoA* 
•* Aw?/« t£ vifydtv. or xai n!» anaiMoU 
** dvrov vrvowra* $«a raw tov x*mu rop.it. 
<* Ka* «AAw &« r«py dfttrratav rivan crtftm, 



t€ di&as in conffru&ionem aflutnun- 
" tur, varium, et tranfmutabilem or- 
" turn habentes, quales funt helices* 
" et [quas Graeci tit^/o/»/£W> appel- 
" lant, nosj quadrantes [dicere poffu- 
c( mils,] conchoides, et ciflbides, quU 
€< bua quidcra multa, et admirabilia 
" accidunt. Cam igitur tales fint pro* 
" blematum differentia, antiqui geo- 
" metrx problema ante diftuin in 
41 duabu» reAis lineis, quod natura 
€t folidum eit, geometrica ratione 
"innixi conftruere non potuerunt^ 
quoniam neque coni fediones facife 
eft in piano defignare : inftrumentis 
autem ipfum in operationem manir- 
cc alein y et commodam, aptamque 
" conftrudionem mirabilitcr tradux- 
u erunt, quod videre licet in eorum 
" voluminibus, qua: circumferuntur^ 
44 ut in Eratosthenis mefolabo r 
" in Philonis, et Heronib me- 
(t chanicis et ealapulticia. Hi enim 
" aflerentes problema folidum efllv 
" ipfius conftrudionem inftrumentia 
" tanium perficeruot, congruentur 
" ApoLLONioPergseo, qui et refolu- 



€€ 
€C 



u tionem ejiuos fiecit per coni feSionesr 
<c alii per locos folidos AaiST^it 
" nullus autem per ea, qua? propria 

§ (h&Aa*yklfw»y idem* 

* In MS. Sftril. No. 3. qua inter uncos, rubro liqooie exaratae a secunda manu* — la 
altero codice Saril. " «U fonts" absont* In MS. Bvuu rvy^avwat <w . . . . xai. 

t wyx°"^» US* B. Savuu 
|| Que inter uncos, in Commakpini ver£ooe omittuotur; fed quamvis (upenracanea f forfan 
ion erronea. 
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~" ov&ts $• ltd rm 3i'«f iVfi^ xcXJtyMMrt. 
"*' yt*iqux%s, It i* nA* rit ywti'at it^^oto- 

*' owvaf, yLMVa tw tfw ■»! {fpyawaf • «» 

f '*tJfWTv {«» iparoaQiwof, Itvrifmt ii riw 
n rStt vtp» wKOfA^n, ty/tv W T19» TftW Wlf« 
«" jijwva lAaXtar* vpis ras X^Wift** «#*•- 

* r yaf y*yro;> fripo» ortpm opftiw r* Miin 
rc x»r«oiciiw jiTBf «foff »» Jodirr* Aiyti* 
" i«> 3fr t»» Mwm Mmm M» **4 I"** 1 
"k*t» tJ *w§x" »»« Xo 7* Xv&vetf, vs 
* x nfvf it ymxavws *au xarammKrixott. 



" plana appellantur. At Nicome- 
" des, et ratione illud fecit per lineam 
« conchoidem, per quam et angulum 
" tripartito divifit. Exponemus igitur 
" quatuor ejus conftru&ioncs una cum 
" quadam noftra traftatione. Qua- 
" rum prima quidem eft Ebatos- 
" thenis, fecunda Nicomedis, 
"tertia Heron is, maxime ad ma- 
" nuum operationem accomraodata, 
" iis qui architect efle volunt. Ultima 
"autem eft a nobis in venta: folido 
" enim quocunque dato, alterum fo- 
** lidum dato fimile conftruitur ad 
" datam proportionem, fi duabus 
" datis re&is lineis, duse media in 
" continua analogia affumantur, ut 
" inquit Hero in mechanicis et 
" catapulticis. 



* **»* 



• *©y%M<&tf» MS. 6avuu B. 
MS. Bull, et at ?idetur MS. quo utebatur Commanding. 
% Deeft ««< MS. B. Savil. et MS. Bull. 
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P4PPI, MS. Sim. No. 3. Fol. 86, b. 



" Tfli )*6«<7ay ymtav ivOtypxfAfxtf hs tfla 
"*' Jra Tt(A.av oi vaXxtot ytaifAtrfat QtXvcatraSp 
t€ ivtfnacLiJ? dtriav rotxvTw. rfla yitti QetfjJp 
** titat rSn i\ yf ufAicp/a rf©/3AijfuaT*», xai r* 
" iuv dvrZ* ivlvi&oL xaXturQai, rd $i artptd, 
" w m ypety.fA.ixa. ra fii* ovv St tmtat xa l 
u xCxXov veftQiplias tivtdfjLtya XvtaQatt, Xiyotr 
" at tttcoTvs ivhnba* ndt yap at ypaa^dt 
" Yt tn ivpiaxtrtt rd rotavra *]po/3Xiip*Ta 
** rip ytnvn %yw*rt* ir ivtviow eaa o£ 
" \v$o4xt* irpo£\r t t4aTx, xj*f*k*pL0*rofA.iinis 
" tits ri* yuta-tt yuas rw rov xvwv ropm, * 
" nut 9kaowf 9 <rnpid rivrtx xtxXvrat. wpot 
€t yaf nir xaraoxtvit yj^kaota^ou trrtfSt *X*" 
" yjtrtn ttn^mmxtf, Xiyv It rats xuwxats, 
" atayxcuo*. rpirov $•' n irpo/StafiaTwirf vvo* 
" XHWtrat yivof, to xaXovfjutof ypapfuxev, 
Tpapfuu ydf irtfat vapdf rat ttpqjLtra* tit 
tijf xarttanLim Kapifidtnrat, votxiXvTtpar 
iymxroLi rrn yin<rtf, not /3t/3i«a/AiW fAoAAo*, 
u if draxroriptr iwtQantih, xdt xstvowfiv*- 
" vXtyfxttvf ynvfAMMUj rotavrat }« inrtt at rt 
" n rots 9fos IvtfyoHmts xoAov/xiwhj rovo/f 



it 

€€ 
€4 



<* 



iiftaxofAifai ypappat, *rt(*t r$ rcvrvt 



4€ Antiquigeometrae datum unguium 
u re&ilineum tripartito fecare volentes 
4( ob hanc caufam haefitamnt. Pro- 
" bleraatum, quae in geometria confi- 
" rantur, tria efle genera dicimus; et 
" eorum aliaquidemp/<m<7, alin soltda, 
" alia vero linearia appellari. Quae 
" igitur per reftas lineas, et circuli 
•* circumferentiam folvi poffunt, me* % 
w ritodicunturp/af?a; fiw^enimper 
" quas tafia problemata inveniuntur, 
" in piano ortum habenU Quaecun- 
" que vero folvuntur, aflumpta in 
u conftruftionemaliquaconifeftione, 
u vel etiam pluribus, solida appellata 
" funt, quoniam ad conftruftionem 
"folidarum figurarum fuperficiebus, 
sc videlicet conicis, uti neceflar ium eft. 
" Relinquitur tertium genus proble- 
" matum, quod lineare appellatur; 
" lineae enim aliae, praeter jam di£tas 
" in conftruAionem aflumuntur^ quae 
4€ varium et difficilem ortum habent, 
u ex inordiuatU fuperficiebus, et mo- 
" tibus implicatis fadae. Ejufmodi 
tf vero funt etiam lineae, quae in locis 
4( ad fuperficiem diftis inveniuntur, 



* 7wt%zi t MS. Savil. No. 9. f rwf 9p/3Xnp*lv)>, idem. 

t &p*f idem. 
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" voDuXeuTtpai, xdi mXkai to qrXHQas uw© 
" oVifftnrf /ov tov £t*%a*$fsws • i rats yfayfAtxous 
u *vij\a<Tt<Ti,xa>i$l\vr>$ too rvxviais, f£ iviv- 
" XoxHf v><MX79ii$£f§ rt xat Irifm vamtw 
" iVifxwSt ivfto-xofupat, voXXa xm Qavftaara 
" avfA.vroifA.aTet wtfl auras tywaat. xat Tins 
* € avTUv v/9% T*9 n^Tifwf i^nuhrai Xoyov 
" vXmtos. (A,ta JV ns •{ avrZf iV-ni, n xa* 
* r taotfd^o^os vvi tZv (janXdov xknQtiavt ypa/x^m. 
" top Si avrctf yiwus trtpou tAixt * «V/ tit/wk- 
" yviifyi&at ti, xat xayXon^Hs xat xaroo$i^eis> 

* f $0X#» &• WWi dfAMfnfAM TO TOiOt/TM Of fAJXfOV 

<l Hv%4 toTs ytvyATfa**) orap r*ivt$ov «po/3Aijfia 



m t 



€t $i£ Tut xanixvf it vZv ypayquxup wc Titos 
'* lv$ij7x%Txi* x<*« to cri/wtor orav i( awuxm/r 



C( tt alia* quaedam magis varise, et 
<c multae a Dsmetrio Albxan- 

" DRINO [if Toif y£9.fA.{uxxiS ivnrdatat, 

" hoc eft] in linearibus aggreffioni- 
"bus; et a Philone Ttaneo ex 
u implicatione [«rA«xToi/&£», # ]et aliaruro 
€€ varii generis fuperfrcierum inventae, 
" quae multa et admirabilia fympto- 
" mata continent : et nonnullae ipfa- 

rum ajunioribus dignse ^xiftimata? 

funt, de quibus longus fermo habe- 
" retur. Una autem aliqua ex ipfis 
t€ eft, quae et admirabilia a Me nel a o 
tc appellator. 

" Ex hocgenere funt lineae helices* 
t( et quadrantes, et conchoides, et ciC 
** foides : videtur autem quodam- 
M modo peccatum non parvum efle 
" apud geometras, cum problema 
il planum per conica, vel linearia ab 

aliquo invenitur, et ut fummatim 






U 



f oXhxTmjJ^. MS. Bull, et ut videtur MS. Command. 

• n>*x\ou$w?, or irWJoi<$«y». This word, as appears from the application of it in Prop. 
89. lib. it. denotes a claft of geometrical fui faces, produced by fome precife rule, on which 
mathematical rcafbping refpefting fuch furfaces may be founded. By Commandinb, and 
alio by Voasius, they arefuppofed to hare got this name from the complex motions by which 
they are produced* The PUSoeidet^ in Prop. 29, (fee fig. of that Prop, in Pappus) is 
formed by the motion of the ftraight line LKI paffing through the ftraight line BLN, to 
which it is always perpendicular, and alfo through the line produced by the common feltion 
of the conic fuperficies, and of the fuperficies called Cy/zWroeu&r, both mentioned in that 
Prapefition. See note G. p. 104* and 105. 

Among the ancients, geometrical curves and figures generally got names from fome relear 
biance which they were (unnoted to have to common objects. Such are the Conchoid and 
Ciflbid, and alfo the LunuU, or Maufcus, the Pdtcoidts, the Hlppofcda, and fereral others 
mentioned by Phoclus. (See Procl. on Def. 4. 8. 1 Elem.)— It is pofEble that 
crWIoM&if may hare had a fimilar origin, not now to be traced ; but the etymology implied id 
Commakdxnb's translation of it may be. right. 
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*' ytons Xvt**t,\\ Ztb i&rt ri if rf ? t»» 
"" ocroXXaWov xwxot , i*i tvs flr*fa£oXJfr nrfo- 
4f fZXrifA*, x«* if rf wtfl tij* t\tx.cs i/Vo «fX' - 
" fi.$ovs Xa(/fafO{*trn crrtp a nvais ivi xvxAov, 
*' fjiv^nt yyf vp ocj£f o»/x*?o» anptu, fwarot tvpen 
€t Tt ov* dvTov ypa$ofj.tvot twfnpM* Xiyu oSJ 
** to riv vtftfifttav tow i» tji «rf*Ti| ifipsQopa 
<e xvxXovt tew «««$«£«< Trf tt^ o* opSctj- dyofAtrf 
<€ ivOtiet rH sx rit yniatus r%s tty%«tT*{xivn i s 
" rw tXmoi. rotxvrni 5« rr>s $ta$op£s r£i 
« rjf9&\%(t.*?jii Cjrafxpvoyfi it vpclyot ytw 



"dicam, cum (*x itnproprio folvitur 
" genere, quale eft in quinto libro 
" conicorum ApolloniiJ problema 
u in parabola : et in libro de lineis 
€t fpiralibus Archimbdis : aflumpta 
" folida incliuatio incirculo: fieri enim 
" potcft, ut nullo utentcs folido, pro- 
ic blema ab ipfo defcriptutn invenia- 
a mus.t Dico autem circumferentiam 
" circuli in prima circulatione defcrip- 
" tarn demonftrare aequalem reftae 
" linoe, quae a principio lineae fpiralis 
€t ad reftog angulos ducitur ei quae eft 
" circulationis principium, et a refta 
u linea fpiralem contingente termi- 
" natur. Itaque cum hujufmodi fit 
" problematum differentia, antiqui 



]| Wl*< ytnns, MS. SAVIL. No. 9. 

\ In Commandink's time, the firft foar books only of ApollonioVs Conies had been 
difcovered; and he thence makes no obfervation on this criticifm of Pappus, refpe&ing a 
Proportion in the fifth book, Alexander A nderson, however, in his Exercitatlonum 
Mathemattcantm Decas Prima, (Paris 1619,) long alfo before the fifth, fixth, and feventh 
books cf Apolloxius were recovered from the Arabic, inferred from investigations founded 
on the general defcription of that fifth book by Pappus, that the problem about the 
Parabola, here alluded to by him, was truly a folid problem ; and in Exerc. V. (pige 24,) 
he dates it, and refolves it. In the fifth book of Apollo nius we now find the firft cafe of 
Prop. 58. is equivalent to the problem of Anderson. 

f The Proportion of Archimedes mentioned in this place is the 18th in his treatife 
De Helicibus. In that Propofition the 7th isneceflary, and in that 7th Propofition {De HcTt- 
cibus) the inclination alluded to is aflumed.— — .Commanwne, in Note C. refpe&ing this 
inclination, refers to Prop. 128. b. i. of Vitello's Optics. That Propofition is indeed a plane 
inclination, and is aflumed in Prop. 5th pf Archimedes's Treatife. But in Prop. 7. of the 
fame treatife, which (as has been obferved) is ufed in Prop. 18th, a folid inclination is aflumed, 
the fame as Prop. ISO. b. i. of Vitello, in which an hyperbola is required. See alfo 
Alhazen, b. y. Propp. 32, S3. In Prop. 42 of b. br. of Pappus, is a Locus ad Hyperbolam, 
which he ftates to have been aflumed by Archimedes, in the folid inclination employed by 
him in his treatife De Helicibus. 
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** yavfai, to ffpotfiyufOf •*« t** ywo* vyo- 
* /SXqxa, r% fvfftt trrif 909 iwapxp* &<* rm 
u i VivAtm furovrrif, w% oIm row IvfionMii, 
u ot£f vw| 7«p* rev xtfvov rofuu wijfltf icon 
u avrlit. xat Jm touto wf*rw>. Svrtfot 

yaniat tU «Ji ttyfow ypvayunto r* ywo- 
ytyfantA.**? wv©W 






" geomelrse problema jam di&um ix> 
*• angulo, quod natura folidum eft,, 
" per plana inquirentes invenire noa 
u potuerunt : nondum enim ipfis cog- 
u nitae erant cont fe&iones, et ob earn 
w eaufam hsfitarunt. Poftea vera 
" angulum tripartito diviferunt ex 
iC conicis, ad inventionem infra fcripta. 
ct inclinatione utentes»t 



|| » h %suf MS. Savil. No. 9; 
* y«{ i» r MS. Bull, at ru hmw rofuu ovnxu< twt. MS. Savil. No. 9». 

f Prop- 31, Kb. it. Pappi* 
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AS the volume of Dr. Simson's pofthumous works is not 
in general circulation, it may be agreeable to the 
Mathematical reader, to fee the Doctor's very improved 
tranflation of the general description of Euclid's Porifms, 
in the preface ta the feventh book of Pappus, annexed to 
the account of his labours. The mutilated detail of the 
contents of the three books of Porifms, not being materially 
altered by Dr. Simson, except in a few Proportions rcftorcd 
by him* is not added*. 

" POST Ta&iones fn tribus librts habentur Porifmata Euei.iDis, colle&io 
u artificiofiffioia muharum rerum quae fpe&ant ad analyfin difficiliorum et 
" generalium problematum, quorum quidem ingentem cop i am praebet natura. 
u Nihil vero add i turn eft lis quae Euclides primum fcripferat, praeterquam 
" quod imperiti quidam qui nos praecefferunt feeundas defcriptiones paucis 
t€ ipforum [fc. Porifmatum] appofuerunt. Cum vero unumquodque definhum 
" babeat demotiftrationum numerum,t ut oftendimu9,J Euclides unam 
" eamque maxime evidentem in fingulis pofuit. Habent aulem fubtilem et 
" naturalem contemplationem, neceflariamque et maxime univerfalem, atque 
u iis quae fingula perfpicere et inveftigare valent admodum jucundam Specie 

f " Forfan intelligit demooftratioaes direrforum cafuum ejofdem Porifmatis ; vel progo- 
" fitionum quae font ejus conrcrfje. 

| M Io quibufdam exJemmatibuf, ni falloiyad Porifmata*. 
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autem haec omnia neque theoremata funt, neque problemata, fed mediae 
quodammodo inter haec naturae, ita ut eorum Propofitiones poflunt vel ut 
" theoremata, vel ut problemata formari. Unde faftum eft, ut inter multos 
" Geometras alii haec genere theoremata exiftiment, alii vero problemata, 
te refpicientes ad formam tantum propofitionis. Diflerentias autem horum 
ie trium melius in telle xiffe veteres manifeftum eft ex definitionibus. Dixerunt 
" cnini theorema effc quo aliquid propofitum eft demonftrandum ; problema 
" vero quo aliquid propofitum eft conftruendum ; Porifma vero effe quo aliquid 
* ( propofiium eft inveftigandum. A Neotericis autem immutata eft haec 
<c Porifmatis definitio, qui haec omnia inveftjgare baud potuerunt, fed 
" Elcmentis hi fee adhibitis, oftenderunt tantum quid (it quod quaeritur, non 
4( autem illud inveftigaverunt. Et quamvis a dcrlnitione et ab ipfis rebus qua 
" traditae funt redarguerentur, hoc tameh modo, ab accidente, definierunt. 
•" Porifma; eft quod deficit hypothefi a Theoremate Locali [hoc eft, Porifma eft 
*' Theorema Locale deficiens five diminuta in hypothefi ejus. J Hujus autem 
" generis Porifmatum Loca Geometrica funt fpecies, quorum magna eft copia 
t€ in Libris de Analyfi ; ac feorfim a Porifmatibus colle&a, fub propriis titulis 
" traduntur, eo quod magis difTufa et copiofa fit haec prae caeteris fpeciebus. E 
" Locis enim quaedam plana funt quaedam folida, quaedam linearia, el praeter 
46 haec funt Loca ad medietates [five a mediis proportionalibus orta.] Accidit 
4t hoc etiam Porifmatibus, Propofitiones habere concifas propter difficultatem 
" multa rum rerum quae fubintelligi folent; undeevenit Geometras non paucos 
" ex parte tantum rem perfpicere, dum ea quae inter oftenfa magis neceffaria 
" funt haud capiunt, Multa autem ex iis in una Propofitione minime com- 
4i prehendi poflunt, quia ipfe EucLriDES non multa in unaquaque fpecie 
tc pofuerit, fed ut fpecimen daret multae copiae, pauca ad priheipium primi 
" libri pofuit ejufdem omnino fpeciei cum uberrima ilia [quae in primo libro 
€€ habetur] Locorum fpecie, ut decern fint numero. Quare has [Propofitiones 
<f fcilicet hujus fpeciei J una Propofitione comprehendi pofle animadvertentes, 
" earn ita defcribimus. 

< Si quadrilateri cujus anguli oppofiti vel ex adverfo, vel ad eafdem partes 
* funt pofiti,* flateribus produ&is] data fint in uno ipforum tria punda 

* " Prrraum horum Pappus rocat &crUr f alterum uagvnUn, de quibus vide Not. C« 
«« pp. 85, 86, 87- 
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£interfeclionum fcilicet ;] vel fi in quadrilatero cujus duo latera funt inter fe 

parallela [data fint duo pun 61 a interfe&ionum in altera paralleiarum ;] cetera 

vero pun£ta prseter unum tangant re&am pofitione datam ; etiam hoc tanget 

re&am Pofitione datam.' " Hoc autem de quatuor tantum re&is dicitur 

' quarum non pi u res quam duas per idem pun&um tranfeunt. In quolibef 

' vero propofito re&arum numero ignoratur, quamvis vera fit hujufmodt 

e Propofitio, viz. 

' Si quotcunque re&ae occurrant inter fe, nee plures quam duae per idem 
pun&um ; data vero fint pun&a omnia in earum una, unumquodque autem 
pun&um in alia tangat re&am, pofitione|| datam.' Vel generalius fie. c Si 
quotcunque re&ae occurrant inter fe, neque fint plures quam duae per idem 
pun&um, omnia vero pun&a [interfe&idnem fcilicet] in earum un& data fint; 
reliquorum numerus erit numerus triangularis, cuju9 latus exhibet numerum 
pun&orum re&am pofitione datam tangentium ; quarum inlerfe&ionum fi 
nulla? tres exiftant ad angulos trianguli fpatii fnulloe quatuor ad angulos 
quadrilateri, nulla? quinque ad angulos quinquelateri, &c. i. e. Qniverfim, fi 
nullse harum interfe&ionum in orbem redeant] unaquaeque interfe&io reliqua 
tanget re&am pofitione datam.' 

€( Euclidem autem hoc nefcivifle haud verifimile eft, fed principia fola 
c refpexifle : nam per omnia Porifmata non nifi prima principia, c.\ femina 
' tantum multarum et magnarum rerum fparfifle videtur. Hsec autein juxta 
' hypothefium differentias minime diftinguenda funt; fed fecund um difle- 
f reniias accidentium et quaefitorum. Hypothefes quidem omncs inter fe 
c difTeruni, cum fpecialifiimae fint : accidentium vero et quaefitorum unum- 
' quodque, cum fit unum idemque multis diverfisque hypothefibus contingit.§ 

" Talia itaque inquirenda offeruntur in primi Iibri Pro pofi lion i bus; (in 

principio feptimi habetur* diagram ma hue fpe&ans) ' Si a duobus pun&is 
datis infleclantur duae re&ae ad re&am pofitione datam, abfeindat autem 
earum una a re&a pofitione data tegmentum dato in ea pun&o adjacens, 
auferet etiam altera ab ali& re3a fegmentum datum habens rationem.' i.e. 
Quod ad alteram tegmentum habebit rationem eandem vationi qua ex 
hypoihesi data est." Deinde in fubfequentibus ; &c." 

|| " Unum ungat unam, aliud tangat aliam regain pofitione datam, et fie deincep«. ,% 

§ " Ex gr. Multa funt Porifmata qua; diverfas hypothefes habent, fed que omnia 

* concludunt punftum aliquod tangere reclam pofitione datam ; vel rcclam aliquam vergere 

u ad pun&um datum, &c»" 

* «* Non jam habetur." 
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ERRATA. 



Page 1 8, line Uft of note, for 87 read 37 

38, 1. 6, note, for rationum read rati one* 
40, 1. 5, note, for 280 read 270 

89, 1. 5, after y£*» placeanftriod. 
90, 1. laft of note, for y read 7 (%) 
91, 1. dele note, "forfan vdofMtois" 
94, 1. 1 note, for indetermivatum r. indeterminatus 
114, 1. 21, for letter after ■, read Utter, after 
\%\,\. 4, for into \ it read to* it ; 



Page 13 f , I. 3, for treatifes all of which ; read 
treatifes, alt of which 
132, 1. 18, for afcertained read determined 
136, I. 5, note, for Geometry ; read Afhonomyi 
145, I. 1, note, for $* oiarc£ read d*» otvcf 
149, 1. 12, iov plane t xt^A plane 
170, 1. lad, for fame read /in* 

175, 1. lift note, for deperiffe read deperij/fe 

176, the firft note, from page 180, anneceflary. 
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